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SECTION 1. GENERAL INFORMATION

1.1 BACKGROUND

Technologies under development for the detection and discrimination of unexploded
ordnance (UXO) require testing so that their performance can be characterized. To that end,
standardized test sites have been developed at Aberdeen Proving Ground (APG), Maryland and
Yuma Proving Ground, Arizona. These test sites provide a diversity of geology, climate, terrain,
and weather as well as diversity in ordnance and clutter. Testing at these sites is independently
administered and analyzed by the government for the purposes of characterizing technologies,
tracking performance with system development, comparing performance of different systems,
and comparing performance in different environments.

The Standardized UXO Technology Demonstration Site Program is a multi-agency
program spearheaded by the U.S. Army Environmental Center (AEC). The U.S. Army Aberdeen
Test Center (ATC) and the U.S. Army Edgewood Research, Development and Engineering
Center (ERDC) provide programmatic support. The program is being funded and supported by
the Environmental Security Technology Certification Program (ESTCP), the Strategic
Environmental Research and Development Program (SERDP) and the Army Env1ronmental

Quality Technology Program (EQT).
1.2 SCORING OBJECTIVES

The objective in the Standardized UXO Technology Demonstration Site Program is to
evaluate the detection and discrimination capabilities of a given technology under various field
and soil conditions. Inert munitions and clutter items are positioned in various orientations and

depths in the ground.

Data is being developed for the scoring committee through demonstration activmes at the
standardized test sites to assess the following performance matrices:

a. Detection and discrimination under realistic scenarios that vary targets,' geology,
clutter, topography, and vegetation. :

b. Cost, time and manpower requirements.

c. Ability to analyze survey data in a timely manner and provide prioritized “Tafget Lists”
with associated confidence levels. -

d. Collection of high quality, ground-truth, geo-referenced data for post-demonstration
analysis.

1.2.1 Scoring Methodology

' a. The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
“the probability of detection (Pq) and the false alarms are reported as receiver-operating

1




characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pr,), and those that do not
correspond to any known item, termed background alarms.

b. The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the blind
grid RESPONSE STAGE, the demonstrator provides the scoring committee with a target
response from each and every grid square along with a noise level below which target responses
are deemed insufficient to warrant further investigation. This list is generated with minimal
processing and, since a value is provided for every grid square, will include signals both above

and below the system noise level.

c. The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly
identify ordnance as such and to reject clutter. For the blind grid DISCRIMINATION STAGE,
the demonstrator provides the scoring committee with the output of the algorithms applied in the
discrimination-stage processing for each grid square. The values in this list are prioritized based
on the demonstrator’s determination that a grid square is likely to contain ordnance. Thus,
higher output values are indicative of higher confidence that an ordnance item is present at the
specified location. For digital signal processing, pr1or1ty ranking is based on algorithm output.
For other discrimination approaches, priority ranking is based on human (subjective) judgment.
The demonstrator also provides the threshold in the prioritized ranking that provides optimum
performance, (i.e. that retains all detected ordnance and rejects the maximum amount of clutter).

d. The demonstrator is also scored on EFFICIENCY and REJECTION RATIO, which

measures the effectiveness of the discrimination stage processing. The goal of discrimination is
to retain the greatest number of ordnance detections from the anomaly list, while rejecting the
maximum number of anomalies arising from non-ordnance items. EFFICIENCY measures the
amount of detected ordnance retained after discrimination, while the REJECTION RATIO
measures the fraction of false alarms rejected. Both measures are defined relative to
pelformance at the demonstrator-supplied noise level below which all responses are considered
noise, i.e., the maximum ordnance detectable by the sensor and its accompanying false positive

rate or background alarm rate.

1.2.2 Scoring Factors

Factors to be measured and evaluated as part of this demonstration include:
a. Response Stage ROC curves:
(1) Probability of Detection (P4™).

(2) Probability of False Positive (Pg, ).

res

(3) Background Alarm Rate (BAR™) or Probability of Background Alarm (Pga



b. Discrimination Stage ROC curves:

(1) Probability of Detection (Pa*).

(2) Probability of False Positive (Pg,"*).

(3) Background Alarm Rate (BAR®*) or Probability of Background Alarm (Pga™*).

¢. Metrics:

(1) Efficiency (E).

(2) False Positive Rejection Rate (R¢p).

(3) Background Alarm Rejection Rate (Rga).

d. Other:

(1) Probability of Detection by Size and Depth.

2) Classification by type (i.e., 20-mm, 40-mm, 105-mm, etc.).

(3) Location accuracy.

(4) Equipment setup, calibration time and corresponding man-hour requirements.

(5) Survey time and corresponding man-hour requirements.

(6) Re-acquisition/resurvey time and man-hour requirements (if any).

(7) Downtime due to system malfunctions and maintenance requirements.
1.3 STANDARD AND NONSTANDARD TARGETS
| The standard and nonstandard ordnance items emplaced in the test areas are listed in
Table 1. Standardized targets are members of a set of specific ordnance items that have identical
properties to all other items in the set (caliber, configuration, size, weight, aspect ratio, material,

filler, magnetic reminance, and nomenclature). Nonstandard targets are ordnance items having
properties that differ from those in the set of standardized targets.




TABLE 1. ORDNANCE

Standard Type

Nonstandard (NS)

20-mm Projectile M55

20-mm Projectile M55

20-mm Projectile M97

40-mm Grenades M385

40-mm Grenades M385

40-mm Projectile MKII Bodies

40-mm Projectile M813

BDU-28 Submunition

BLU-26 Submunition

M42 Submunition

57-mm Projectile APC M86

60-mm Mortar (JPG)

60-mm Mortar M49A3

60-mm Mortar M49

2.75-inch Rocket M230

2.75-inch Rocket M230

2.75-inch Rocket XM229

MK 118 ROCKEYE

81-mm Mortar M374

81-mm Mortar (JPG)

81-mm Mortar M374

105-mm Heat Rounds M456

105-mm Projectile M60

105-mm Projectile M60

155-mm Projectile M483A1

155-mm Projectile M483A

500-1b Bomb




SECTION 2. DEMONSTRATION

2.1 DEMONSTRATOR INFORMATION
2.1.1 Demonstrator POC and Address

Point of contact: D. D. Skip Snyder
(520) 327-5501

Address: Zonge Engineering and Research Organization, Inc
3322 E. Fort Lowell Rd
Tucson, AZ 85716

2.1.2 System Description (Provided by Demonstrator)

Figure 1 shows an annotated photograph (without block diagram). The basic 4-D TEM
acquisition system consists of three major hardware sub-systems:

a. GDP-32II Transceiver Sub-System
b. Antenna Cart Sub-System
c. GPS Navigation Sub-System

GDP-32II Transceiver Sub-System(not shown in photograph). The GDP-32II transceiver
subsystem consists of a 3-channel high-speed digital data acquisition system together with a
circuit board level fast switching NanoTEM transmitter (NT-32). The instrument transmits a
bipolar current waveform at a pulse repetition frequency of 32 Hz. The transmitter is designed
for rapid shutoff of current when working into relatively low inductance loads. With the antenna
array we will be deploying at APG, the current shutoff time will be approximately 5 ps.
Secondary transients produced by nearby conductors illuminated by the transmitter field are
sampled at a rate of 800 kHz and composited into 31 time windows over the time interval

1<t<2000ps.

Antenna Cart Sub-System. The cart-mounted antenna array consists of a single horizontal
transmitter loop with an area of approximately 1 m’ mounted together with three mutually
orthogonal receiver loops. Cart attitude (heading, pitch, and roll) is transduced with a digital
compass/tiltmeter. -

GPS Navigation Sub-System. Local positioning and geo-referencing of the Zonge
- NanoTEM system is accomplished using a Leica SR530 Real Time Kinematic (RTK) GPS
system. The Leica system consists of two dual-frequency geodetic quality receivers that are in
radio communication with each other. A roving GPS antenna is mounted on the NanoTEM

antenna cart.




The operator carries the controller along with the GDP-32II instrument package. The
antenna has been located in a position where it does not measurably affect the TEM

measurements.

IR, colls: 152m ¥ 1/2m]

Figure 1. Demonstrator’s system.

2.1.3 Data Processing Description (Provided by Demonstrator)

DNT Data Processing Subsystem. The data recorded by the GDP-321II, the compass
subsystem, and the Leica GPS system are processed using a software system designed around
Geosoft's Oasis Montaj. The data sets are merged based on time-stamps recorded in each data
set. Raw data files are imported into Oasis through a proprietary preprocessing program (DNT
Reduce). This program performs basic corrections for cart geometry (e.g., GPS antenna offsets),
antenna parameters (e.g., transmitter moment, and effective receiver area), and merges the data
with the GPS positions if available. DNT Reduce can act as a stand-alone program or can be
executed from within Oasis. In either case, the program generates both text based files (CSV)
and/or a binary file that can be immediately imported by Oasis. The files output by Oasis meet
the requirements as the raw sensor data that must be delivered at end of the field demonstration.
After importation into Oasis, standard features of Oasis together with custom Geosoft executable
(GX) modules will be used to perform the following processing steps on the data acquired as a
result of activities at APG.



(1) Component rotation from cart-fixed to geographic coordinate system (Custom Oasis GX).
(2) Generation of composite time windows (Custom GX).

(3) Background removal or leveling.

(4) Map generation (Oasis).

(5) Target picking (Oasis/UXO).

(6) Target parametérization (DNT/Model).

(7) Target classification (DNT/Classify).

2.1.4 Data Submission Format

Data was submitted for scoring in accordance with data submission protocols outlined in
the Standardized UXO Technology Demonstration Site Handbook (app E, ref 1). This data is
not included in this report in order to protect ground truth information.

2.1.5 Demonstrator Quality Assurance and Quality Control (Provided by Demonstrator)

Overall data quality is controlled and documented by means of a series of tests that are run
two or more times daily depending on the tests. There are three standard quality control (QC)
checks that will made two or more times for every field day:

(1) Standard Check. Measure instrument response from a standard target (e.g., 3-in. steel
sphere).

(2) Position Check. Check GPS cart position at a specified station.

(3) Latency Check. Check to see that a target anomaly is recorded at the same position
when crossed with the cart from opposite directions.

(4) Timing Check. Check for timing drift between GPS time and GDP-321I time.

The first three checks listed above are combined into a Cal Ball check procedure. We
locate and mark a station that is conveniently adjacent to the area to be surveyed. We place the
calibration target at this point and mark the end points of a 10- to 15-m line that traverses over
the calibration target and the position base. The test procedure consists of a slow survey over the
calibration target to the end of the calibration line. The cart is then turned around and a second
slow traverse is made over the target in the opposite direction. Finally, the cart is slowly backed
up from the beginning of the cal ball line until it is centered directly over the target. We continue
to record data for a short period (10 to 30 sec) while the cart remains in a static position over the
target. At the end of the data recording, we record the GPS position of the cart as a static way
point that can be compared with previously recorded positions. The cal ball check procedure can
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be used not only to make the first three checks (i.e., standard, position, and latency) but also to
document any timing drift of offset. The position of the target is precisely known and hence we
can check for a time offset indicated by the difference in time between where the target peak
occurs and where the GPS indicates that the cart arrives at the true target position. The real time
clock in the GDP-32II is also checked using a custom program together with the SynPaq GPS
satellite timing system we use to synchronize the real time clock to GPS time.

The principal objective of the field work to be conducted under this demonstration plan
will be to acquire high quality dynamic data sets over the 43- by 27-m Calibration Lanes and the
43- by 43-m Blind Test Grid. The Calibration Lanes will be surveyed in one direction with a
lane spacing of 1/2 m. The survey will be repeated at a higher speed (e.g., 60 to 80 m/min) in
order to assess the degradation in data quality as a function of survey speed. The blind test grid
will be surveyed in two orthogonal directions each with lane spacings of 1/2 m. The remainder

of the time will be spent in surveying the Open Field Site.

2.1.6 Additional Records

The following record(s) of this demonstrator's field activities can be accessed via the
Internet as MS Word files at http://aec.army.mil/usaec/technology/uxo03.html.

Open Field Record Scoring Record. Zonge surveyed the open field scenario. Record will
be generated.

2.2 ABERDEEN PROVING GROUND SITE INFORMATION

2.2.1 Location

The APG Standardized Test Site is located within a secured range area of the Aberdeen
Area of APG adjacent to the ATC Trench Warfare Test Range. The Aberdeen Area of APG is
located approximately 30 miles northeast of Baltimore at the northern end of the Chesapeake
Bay. The Standardized Test Site encompasses 17 acres of upland and lowland flats, woods and

wetlands.

2.2.2 Soil Type

According to the soils survey conducted for the entire area of Aberdeen Proving Ground in
1998, the test site consists primarily of Elkton Series type soil. The Elkton series consist of very
deep, slowly permeable, poorly drained soils. These soils formed in-silty acolin sediments and
the underlying loamy alluvial and marine sediments. They are on upland and lowland flats and
in depressions of the Mid-Atlantic Coastal Plain. Slopes range from 0 to 2 percent.

ERDEC conducted a site-specific analysis in May of 2002 (ref 2). The results basically
matched the soil survey mentioned above. Seventy percent of the samples taken were classified
as silty loam. The majority (77 percent) of the soil samples had a measured water content
between 15- and 30-percent with the water content decreasing slightly with depth.




For more details concerning the soil properties at the APG test site, go to
http://aec.army.mil/usaec/technology/uxo-soils.pdf on the web to view the entire soils description
report.

2.2.3 Test Areas

A description of the test site areas at APG is included in Table 2.

TABLE 2. TEST SITE AREAS

Area Description
Calibration Grid |Contains 14 standard ordnance items buried in six positions at various
angles and depths to allow demonstrator to calibrate their equipment.

Blind Test Grid |Contains 400 grid cells in a 0.2-hectare (0.5 acre) site. The center of each
grid cell contains ordnance, clutter or nothing.

(Page 10 Blank)




SECTION 3. FIELD DATA

3.1 DATE OF FIELD ACTIVITIES (19 TO 20 AUGUST 2002)
3.2 AREAS TESTED/NUMBER OF HOURS

Areas tested and number of hours are summarized in Table 3.

- TABLE 3. AREAS TESTED AND NUMBER OF HOURS

Area Utilized Number of Hours
Calibration Lanes Yes 4.5
Blind Test Grid Yes 3.2

3.3 TEST CONDITIONS
3.3.1 Weather Conditions

An ATC weather station located approximately 2 miles west of the test site was used to
record average temperature and precipitation on an hourly basis for each day of operation. The
temperatures listed in Table 4 represent the average temperature during field operations from
0700 through 1700 hours while the precipitation data represents a daily total amount of rainfall.
Hourly weather logs used to generate this summary are provided in Appendix B.

TABLE 4. TEMPERATURE/PRECIPITATION DATA SUMMARY

Date, 02 | Average Temperature, °F | Total Daily Precipitation, in.
19 August 87.0 0.00
20 August 84.2 0.00

3.3.2 Field Conditions

Zonge Engineering surveyed the Calibration Lanes and Blind Test Grid on 19 and
20 August respectively. The field was mostly dry throughout the survey.

3.3.3 Soil Moisture

The soil moisture logs are included in Appendix C. Three soil probes were placed at
various locations of the site to capture soil moisture data: open field, open field lowland (wet)
and open field scenario 1 wooded area. Measurements were collected in percent moisture
and were taken twice daily (morning and afternoon) from five different soil layers (0 to 6 in.,
6to 12 in., 12 to 24 in., 24 to 36 in. and 36 to 48 in.) from each probe.
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The soil moisture data collected is summarized in Table 5. The average moisture content
was calculated by averaging the morning and afternoon measurements for each layer of each
probe for the duration of the field operations. :

TABLE 5. SOIL MOISTURE DATA SUMMARY

Layer, Average Moisture | Standard Deviation,
in. Content, % %
Open Field Probe

0to6 13.71 10.15
6to12 6.85 4.45
12to 24 1.80 0.23
24 to 36 4.40 1.25
36 to 48 0.18 0.15

Wet Probe

0to6 20.11 9.31
6to 12 12.25 3.68
12to 24 12.53 1.80
24 t0 36 30.61 2.98
36 to 48 36.40 1.68

3.4 FIELD ACTIVITIES

3.4.1 Setup/Mobilization

These activities included initial mobilization and daily equipment preparation and
breakdown. On 19 August a crew of three people took 4.83 hours to perform the initial set-up
and mobilization. On 20 August, 65 minutes were spent preparing the equipment before
beginning the survey and 20 minutes were spent breaking down equipment at the end of that day.

Daily start/stop activities totaled 1.42 hours.

3.4.2 Calibration

In addition to spending 4.52 hours in the Calibration Lanes, the equipment was calibrated
before each data run using either a calibration ball or the GPS. The single in-field calibration
took approximately 60 seconds for a total calibration time of 4.53 hours.

3.4.3 Downtime Occasions

Occasions of downtime are grouped into five categories: equipment/data checks or
equipment maintenance, equipment failure and repair, weather, Demonstration Site issues, or
breaks/lunch. All downtime is included for the purposes of calculating labor costs (section 5)
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except for downtime due to Demonstration Site issues. Demonstration Site issues, while noted in
the Daily Log, are considered non-chargeable downtime for the purposes of calculating labor
costs and are not discussed. Breaks and lunches are not discussed either.

3.4.3.1 Eguipment/data checks, maintenance.

No equipment, data checks or maintenance downtimes were recorded while in the blind
grid. ‘ ‘

3.4.3.2 Eguipment failure or repair.

No equipment failures were recorded while in the blind grid.
3.4.3.3 Weather.
No weather delays occurred while in the blind grid.

3.4.4 Data Collection

The demonstrators spent 2.13 hours collecting data in the blind grid. This time excludes
breaks/lunches, and downtimes due to the above factors.

3.4.5 Demobilization

A crew of two people took 1.75 hours to breakdown and pack up equipment for
demobilization.

3.5 PROCESSING TIME

Data was submitted for scoring within the 30-day period. Since this demonstrator was the
first to use the site, issues outside of the demonstrator's control required data to be resubmitted
on a total of 4 separate occasions. On each occasion, the demonstrator was responsive and

timely.

3.6 DEMONSTRATOR’S FIELD PERSONNEL
(1) Donald D. Snyder, Principal Investigator ‘
(2) Chester S. Lide |
(3)‘ Timothy Nordstrom

(4) Michael J. Raymond
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3.7 DEMONSTRATOR’S FIELD SURVEYING METHOD
Zonge Engineering began surveying in the northeast corner of the field continuing in a

north/south direction. Zonge used radio frequency telemetry between a base station GPS unit and
their hand-pushed cart. They used 100-meter tapes approximately 1 meter apart to cover all of

the intended areas.
3.8 SUMMARY OF DAILY LOGS

Detailed daily activity logs are included as Appendix D.
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- SECTION 4. TECHNICAL PERFORMANCE RESULTS

4.1 ROC CURVES USING ALL ORDNANCE CATEGORIES

Figure 2 shows the probability of detection for the response stage (P4™") and the
discrimination stage (Ps*°) versus their respective probability of false positive. Figure 3 shows
both probabilities plotted against their respective probability of background alarm. Both figures
use horizontal lines to illustrate the performance of the demonstrator at two demonstrator-
specified points: at the system noise level for the response stage, representing the point below
which targets are not considered detectable, and at the demonstrator’s recommended threshold
level for the discrimination stage, defining the subset of targets the demonstrator would
recommend digging based on discrimination. Note that all points have been rounded to protect

the ground truth.
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Figure 2. Blind grid probability of detection for response and discrimination stages versus their
respective probability of false positive over all ordnance categories combined.
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Figure 3. Blind grid probability of detection for response and discrimination stages versus their
respective probability of background alarm over all ordnance categories combined.

4.2 ROC CURVES USING ORDNANCE LARGER THAN 20 MM

Ordnance items 20 mm and smaller are often the most difficult ordnance items to detect
and discriminate. There is great interest to determine the system’s capabilities if these most
difficult items are not included. Therefore, the following ROC curves are presented to show
system performance for items larger than 20 mm.

Figure 4 shows the probability of detection for the response stage (P4) and the
discrimination stage (Ps*°) versus their respective probability of false positive. Figure 5 shows
both probabilities plotted against their respective probability of background alarm. Both figures
use horizontal lines to illustrate the performance of the demonstrator at two demonstrator-
specified points: at the system noise level for the response stage, representing the point below
which targets are not considered detectable, and at the demonstrator’s recommended threshold
level for the discrimination stage, defining the subset of targets the demonstrator would
recommend digging based on discrimination. Note that all points have been rounded to protect

the ground truth.
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Figure 4. Blind grid probability of detection for response and discrimination stages versus their
respective probability of false positive for all ordnance larger than 20-mm.
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Figure 5. Blind grid probability of detection for response and discrimination stages versus their
respective probabilities of background alarm for all ordnance larger than 20-mm.
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4.3 PERFORMANCE SUMMARIES

~ Results for the Blind Grid test broken out by size, depth and nonstandard ordnance are
presented in Table 6. (For cost results, see section 5.) Results by size and depth include both
standard and nonstandard ordnance. The results by size show how well the demonstrator did at
detecting/discriminating ordnance of a certain caliber range. (See Appendix A for size
definitions.) The results are relative to the number emplaced.

The RESPONSE STAGE results are derived from the list of anomalies above the
demonstrator-provided noise level. The results for the DISCRIMINATION STAGE are derived
from the demonstrator’s recommended threshold for optimizing UXO field cleanup by
minimizing false digs and maximizing ordnance recovery. The lower 90 percent confidence limit
on probability of detection and probability of false positive was calculated assuming that the
number of detections and false positives are binomially distributed random variables. All results
in Table 6 have been rounded to protect the ground truth. However, lower confidence limits

were calculated using actual results.

TABLE 6. SUMMARY OF BLIND GRID RESULTS

By Size By Depth (m)
Metric [ Overall | Standard | Non-Standard | Small [Medium | Large [ <0.3[0.3to<1| >=1
RESPONSE STAGE ‘
P, 0.80 | 0.90 0.65 090 [ 070 1090 [100]| 080 | 0.10
P,Low90 % Conf) | 0.75 | 0.83 0.53 082 | 055 | 066 [095] 068 | 0.01
P, 0.90 - - - - - |09 ]| 09 | 1.00
P, Low 90 % Conf) | 0.85 - - - - - Jost]| o081 | 056
Py, 0.50 - - - - - - - -
DISCRIMINATION STAGE

P, 045 0.50 035 045 ] 040 [ 050 [055] 040 | 0.00
(Py Low 90% Conf) | 0.38 | 041 0.25 032 | 030 | 027 [048] 030 | 0.00
P, ‘ 050 | . - - - - - los0] 045 | 0.50
(Pp Low 90 % Conf) | 0.42 - - - - - o042 035 | 014
Py, 0.00 - - - - - - - -

Response Stage Noise Level: 0.00
Recommended Discrimination Stage Threshold: 50.00

Note: The response stage noise level and recommended discrimination stage threshold values
are provided by the demonstrator.
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4.4 EFFICIENCY, REJECTION RATES, AND TYPE CLASSIFICATION

Efficiency and rejection rates are calculated to quantify the discrimination ability at
specific points of interest on the ROC curve: (1) at the point where no decrease in Py is suffered
(i.e., the efficiency is by definition equal to one) and (2) at the operator selected threshold.
These values are reported in Table 7.

TABLE 7. EFFICIENCY AND REJECTION RATES

False Positive | Background Alarm
Efficiency (E) | Rejection Rate | Rejection Rate
At Operating Point 0.46 0.51 0.98

With No Loss of Py 1.00 0.00 0.00

At the demonstrator’s recommended setting, the ordnance items that were detected and
correctly discriminated were further scored on whether their correct type could be identified.
Correct Type examples include “20-mm projectile, 105 HEAT Projectile, and 2.75-in. Rocket”.
A list of the standard type declaration required for each ordnance item was provided to
demonstrators prior to testing. (For example, the standard type for the three example items are
20mmP, 105H, and 2.75 in, respectively. (Zonge was not provided with the standard type
declaration list ahead of time). Data were edited for TYPE where intent could be ascertained.
Intent could not be ascertained for items listed as “40mm” since both 40-mm projectiles and
40-mm grenades are emplaced. Per demonstrator’s instructions, all “40mm” edited to indicate

projectiles.)

TABLE 8. CORRECT TYPE CLASSIFICATION

OF TARGETS CORRECTLY
DISCRIMINATED AS UXO
Size % Correct
Small 11.1
Medium 23.1
Large 0.0
Overall 13.9

4.5 LOCATION ACCURACY
The mean location error and standard deviations appear in Table 9. These calculations are

based on average missed depth for ordnance correctly identified in the discrimination stage.
Depths are measured from the closest point of the ordnance to the surface.
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TABLE 9. MEAN LOCATION ERROR AND

STANDARD DEVIATION (M)
Mean Standard Deviation
Depth 022 045
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SECTION 5. ON-SITE LABOR COSTS

A standardized estimate for labor costs associated with this effort was calculated as
follows: the first person at the test site was designated “supervisor”, the second person was
designated “data analyst”, and the third and following personnel were considered “field support™.
Standardized hourly labor rates were charged by title: supervisor at $95.00/hour, data analyst at
$57.00/hour, and field support at $28.50/hour.

Government representatives monitored on-site activity. All on site activities were grouped
into one of ten categories: initial set-up/mobilization, daily set-up/stop, calibration, collecting
data, downtime due to break/lunch, downtime due to equipment failure, downtime due to
equipment/data checks or maintenance, downtime due to weather, downtime due to
demonstration site issue, or demobilization. See Appendix D for the daily activity log. See
section 3.4 for a summary of field activities.

The standardized cost estimate associated with the labor needed to perform the field
activities is presented in Table 10. Note that calibration time includes time spent in the
Calibration Lanes as well as field calibrations. “Site survey time” includes daily set-up/stop
time, collecting data, breaks/lunch, downtime due to equipment/data checks or maintenance,
downtime due to failure, and downtime due to weather.

TABLE 10. ON-SITE LABOR COSTS

| No. People | Hourly Wage | Hours | Cost
INITIAL SETUP
Supervisor - 1 $95.00 4.83 $458.85
Data Analyst 1 57.00 4.83 275.31
Field Support 1 28.50 4.83 137.66
SubTotal $871.82
CALIBRATION
Supervisor 1 $95.00 4.53 $430.35
Data Analyst 1 57.00 4.53 258.21
Field Support 1 28.50 4.53 129.1
SubTotal $817.67
' SITE SURVEY
Supervisor 1 $95.00 3.23 $306.85
Data Analyst 1 57.00 3.23 184.11
Field Support 1 28.50 3.23 92.06
SubTotal $583.02

See notes at end of table.

21




TABLE 10. CONT’D

| No. People | Hourly Wage | Hours | Cost
A DEMOBILIZATION
Supervisor 1 $95.00 1.75 $166.25
Data Analyst 1 57.00 1.75 99.75
Field Support 0 28.50 0.00 0.00
SubTotal $266.00
TOTAL $2,538.50

Notes: Calibration time includes time spent in the Calibration Lanes as well as calibration

before each data run.
Site Survey time includes daily setup/stop time, collecting data, breaks/lunch, downtime

due to system maintenance, failure, and weather.
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SECTION 6. COMPARISON OF RESULTS TO DATE

The open field scenario was also surveyed during this site visit. An Open Field Record
. will be generated including a comparison to this record.

23
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APPENDIX A. TERMS AND DEFINITIONS

GENERAL DEFINITIONS

Anomaly: Location of a system response deemed to warrant further investigation by the
demonstrator for consideration as an emplaced ordnance item.

Detection: An anomaly location that is within Ry, of an emplaced ordnance item.

Emplaced Ordnance: An ordnance item buried by the government at a specified location in the
test site.

Emplaced Clutter: A clutter item (i.e. non-ordnance item) buried by the government at a
specified location in the test site.

Rhpato: A pre-determined radius about the periphery of an emplaced item (clutter or ordnance)
within which a location identified by the demonstrator as being of interest is considered to be a
response from that item. If multiple declarations lie within Rpa, of any item (clutter or
ordnance), the declaration with the highest signal output within the Ry, will be utilized. For the
purpose of this program, a circular halo 0.5 meters in radius will be placed around the center of
the object for all clutter and ordnance items less than 0.6 meters in length. When ordnance items
are longer than 0.6 meters, the halo becomes an ellipse where the minor axis remains 0.5 meters
and the major axis is equal to the half length of the ordnance plus 0.5 meters.

Small Ordnance: Caliber of ordnance less than or equal to 40 mm (includes 20-mm projectile,
40-mm projectile, submunitions BLU-26, BLU-63, and M42).

Medium Ordnance: Caliber of ordnance greater than 40-mm and less than or equal to 81-mm
(includes 57-mm projectile, 60-mm mortar, 2.75 inch Rocket, MK 118 Rockeye, 81-mm mortar)

Large Ordnance: Caliber of ordnance greater than 81-mm (includes 105-mm HEAT, 105-mm
projectile, 155-mm projectile, SO0 pound bomb).

Shallow: Items buried less than 0.3 meters below ground surface.

Medium: Items buried greater than or equal to 0.3 meters and less than 1 meter below ground
surface.

Deep: Items buried greater than or equal to 1 meter below ground surface.

Response Stage Noise Level: The level that represents the point below which anomalies are not
considered detectable. Demonstrators are required to provide the recommended noise level for
the Blind Grid Test Area.
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Discrimination- Stage Threshold: The demonstrator selected threshold level that they believe
provides optimum performance of the system by retaining all detectable ordnance and rejecting
the maximum amount of clutter. This level defines the subset of anomalies the demonstrator

would recommend digging based on discrimination.

Binomially Distributed Random Variable: A random variable of the type which has only two
possible outcomes, say success and failure, is repeated for n independent trials with the
probability p of success and the probability 1-p of failure being the same for each trial. The
number of successes x observed in the n trials is an estimate of p and is considered to be a

binomially distributed random variable.
RESPONSE AND DISCRIMINATION STAGE DATA

The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Pd) and the false alarms are reported as receiver operating
characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pfp) and those that do not
correspond to any known item, termed background alarms.

The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the
RESPONSE STAGE, the demonstrator provides the scoring committee with the location and
signal strength of all anomalies that the demonstrator has deemed sufficient to warrant further
investigation and/or processing as potential emplaced ordnance items. This list is generated with
minimal processing (e.g., this list will include all signals above the system noise threshold). As
such, it represents the most inclusive list of anomalies.

The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly identify
ordnance as such, and to reject clutter. For the same locations as in the RESPONSE STAGE
anomaly list, the DISCRIMINATION STAGE list contains the output of the algorithms applied
in the discrimination-stage processing. This list is prioritized based on the demonstrator’s
determination that an anomaly location is likely to contain ordnance. Thus, higher output values
are indicative of higher confidence that an ordnance item is present at the specified location. For
electronic signal processing, priority ranking is based on algorithm output. For other systems,
priority ranking is based on human judgment. The demonstrator also selects the threshold that
the demonstrator believes will provide “optimum” system performance, (i.e., that retains all the
detected ordnance and rejects the maximum amount of clutter).

Note: The two lists provided by the demonstrator contain identical numbers of potential target
locations. They differ only in the priority ranking of the declarations.
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RESPONSE STAGE DEFINITIONS

Response Stage Probability of Detection (P4™): P4 = (No. of response-stage detections)/
(No.of emplaced ordnance in the test site).

Response Stage False Positive (fp™"): An anomaly location that is within Ry, of an emplaced
clutter item. ’

Response Stage Probability of False Positive (P ): Pgp = (No. of response-stage false
positives)/(No. of emplaced clutter items). :

Response Stage Background Alarm (ba™): An anomaly in a blind grid cell that contains neither
emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field or
scenarios that is outside Ry, of any emplaced ordnance or emplaced clutter item.

Response Stage Probability of Background Alarm (Pp,): Blind Grid only: Py, = (No. of
response-stage background alarms)/(No. of empty grid locations).

Response Stage Background Alarm Rate (BAR™): Open Field only: BAR™ = (No. of
response-stage background alarms)/(arbitrary constant).

Note that the quantities Pg™, Pgy ", Ppa» and BAR™ are functions of t', the threshold
applied to the response-stage signal strength. These quantities can therefore be written as
Pdl'es (tres), prres(tres), PbarCS(tI'ES)’ an d B ARres(tres)‘

DISCRIMINATION STAGE DEFINITIONS

Discrimination: The application of a signal processing algorithm or human judgment to
response-stage ‘data that discriminates ordnance from clutter. Discrimination should identify
anomalies that the demonstrator has high confidence correspond to ordnance, as well as those
that the demonstrator has high confidence correspond to nonordnance or background returns.
The former should be ranked with highest priority and the latter with lowest.

Discrimination’ Stage Probability of Detection (Pg™°): P4 = (No. of discrimination-stage
detections)/(No. of emplaced ordnance in the test site)

Discrimination Stage False Positive (fpdisc): An anomaly location that is within Ryao of an
emplaced clutter item.

Discrimination Stage Probability of False Positive (P, "*): Pg, = (No. of discrimination stage
false positives)/(No. of emplaced clutter items)

Discrimination Stage Background Alarm (ba®°): An anomaly in a blind grid cell that contains

neither emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field
or scenarios that is outside Ry, of any emplaced ordnance or emplaced clutter item.
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| |

Discrimination Stage Probability of Background Alarm (Ppd5): Ppt° = (No. of discrimination-
stage background alarms)/(No. of empty grid locations)

Discrimination Stage Background Alarm Rate (BAR): BAR®* = (No. of discrimination-stage
background alarms)/(arbitrary constant)

Note that the quantities P, prdi“, Py, 5%, and BARY*® are functions of t¥*°, the threshold
applied to the discrimination-stage signal strength. These quantities can therefore be written as
Pd iSC(tdiSC) prdiSC(tdiSC) PbadiSC(tdiSC) and BARdiSC(tdiSC).

RECEIVER-OPERATING CHARACERISTIC (ROC) CURVES

ROC curves at both the response and discrimination stages can be constructed based on the
above definitions. The ROC curves plot the relationship between P4 vs. Pg, and Py vs. BAR or
Py, as the threshold applied to the signal strength is varied from its minimum (tmin) to its
maximum (tmax) value." Figure 1 shows how Pq vs. Pr, and Py vs. BAR are combined into ROC
curves. Note that the “res” and “disc” superscripts have been suppressed from all the variables

for clarity.

max

0 P [ max

Figure A-1. ROC curves for open-field testing. Each curve applies to both the response and
discrimination stages.

'Strictly speaking, ROC curves plot the Py vs. Pg over a pre-determined and fixed number of
detection opportunities (some of the opportunities are located over ordnance and others are
located over clutter or blank spots). In an open field scenario, each system suppresses its signal
strength reports until some bare-minimum signal response is received by the system.
Consequently, the open field ROC curves do not have information from low signal-output
locations, and, furthermore, different contractors report their signals over a different set of
locations on the ground. These ROC curves are thus not true to the strict definition of ROC
curves as defined in textbooks on detection theory. Note, however, that the ROC curves
obtained in the Blind Grid test sites are true ROC curves.
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METRICS TO CHARACTERIZE THE DISCRIMINATION STAGE

The demonstrator is also scored on efficiency and rejection ratio, which measure the
effectiveness of the discrimination stage processing. The goal of discrimination is to retain the
greatest number of ordnance detections from the anomaly list, while rejecting the maximum
number of anomalies arising from nonordnance items. The efficiency measures the amount of
detected ordnance retained by the discrimination, while the rejection ratio measures the fraction
of false alarms rejected. Both measures are defined relative to the entire response list, i.e., the
maximum ordnance detectable by the sensor and its accompanying false positive rate or
background alarm rate.

Efficiency (E): E = Pg ™ (t" )Py (tmin"); Measures (at a threshold of interest), the degree to
which the maximum theoretical detection performance of the sensor system (as determined by
the response stage tmin) is preserved after application of discrimination techniques. Efficiency is
a number between 0 and 1. An efficiency of 1 implies that all of the ordnance mltlally detected
-in the response stage was retained at the specified threshold in the discrimination stage, t**°.

False Positive Rejection Rate (Rg): Rgp = 1 - [Py pd'sc(td’Sc)/prres(tmm’eS)] Measures (at a
threshold of interest), the degree to which the sensor system's false positive performance is
improved over the maximum false positive performance (as determined by the response stage
tmin). The rejection rate is a number between 0 and 1. A rejection rate of 1 implies that all
emplaced clutter initially detected in the response stage were correctly rejected at the specified
threshold in the discrimination stage.

Background Alarm Rejection Rate (Rpa):

BLIND GRID: Ry, = 1 - [Ppa? (%) P (tin™)]

OPEN FIELD: Ry, = 1 - [BAR™(t**)/BAR™ (tin™*)])

Measures the degree to which the discrimination stage correctly rejects background alarms
initially detected in the response stage. The rejection rate is a number between 0 and 1. A
rejection rate of 1 implies that all background alarms initially detected in the response stage were
rejected at the specified threshold in the discrimination stage. :

(Page A-6 Blank)




APPENDIX B. WEATHER LOG

TABLE B-1. WEATHER LOG

DCP7-
Data from

Phillips

Airfield

Time [ Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date | (EDST) (°F) (°F) (°F) (%) (MB) *)

19-Aug-02 | 2:00 80.1 81.4 79.1 77 29.81 0.00
19-Aug-02 | 3:00 81.6 82.5 80.6 66 29.81 0.00
19-Aug-02 | 4:00 79.7 81.9 77.5 71 29.82 0.00
19-Aug-02 | 5:00 77.7 81.5 74.5 77 29.82 0.00
19-Aug-02 | 6:00 74.0 75.8 72.7 87 29.83 0.00
19-Aug-02 | 7:00 73.3 74.3 72.7 88 29.84 0.00
19-Aug-02| 8:00 78.0 80.7 74.0 76 29.84 0.00
19-Aug-02| 9:00 82.1 83.8 80.6 65 29.86 0.00
19-Aug-02 | 10:00 84.8 87.2 83.1 59 29.87 0.00
19-Aug-02 | 11:00 86.9 88.4 85.6 56 29.89 0.00
19-Aug-02 | 12:00 89.4 91.3 87.9 52 29.89 0.00
19-Aug-02 | 13:00 89.8 91.4 88.0 52 29.87 0.00
19-Aug-02 | 14:00 91.3 93.2 89.1 49 29.85 0.00
19-Aug-02| 15:00 93.4 94.7 92.6 44 29.84 0.00
19-Aug-02 | 16:00 94.0 95.1 93.0 43 29.82 0.00
19-Aug-02 | 17:00 93.8 94.8 92.7 43 29.79 0.00
19-Aug-02| 18:00 92.3 93.3 91.2 46 29.77 0.00
19-Aug-02 | 19:00 91.9 92.4 91.2 47 29.76 0.00
19-Aug-02 | 20:00 89.3 91.8 86.4 52 29.76 0.00
19-Aug-02 [ 21:00 85.7 88.1 82.9 60 29.77 0.00
19-Aug-02 | 22:00 81.3 83.3 80.3 73 29.79 0.00
19-Aug-02 | 23:00 79.3 80.5 78.4 79 29.79 0.00
19-Aug-02 | 23:59 77.5 79.0 76.5 85 29.80 0.00
20-Aug-02| 1:00 76.7 77.6 75.9 87 29.80 0.00
20-Aug-02 | 2:00 76.4 77.6 75.7 89 29.80 0.00
20-Aug-02| 3:00 77.8 81.2 76.6 90 29.79 0.00
20-Aug-02| 4:00 79.8 81.8 78.7 73 29.81 0.00
20-Aug-02| 5:00 77.6 78.8 76.7 78 29.80 0.00
20-Aug-02| 6:00 75.6 77.0 74.2 84 29.83 0.00
20-Aug-02| 7:00 74.8 75.6 741 87 29.85 - 0.00
20-Aug-02| 8:00 76.8 78.0 75.1 82 29.88 0.00
20-Aug-02| 9:00 78.7 80.9 77.2 76 29.89 0.00
20-Aug-02 | 10:00 82.4 83.9 80.6 68 29.90 0.00
20-Aug-02 | 11:00 83.3 85.7 82.1 63 29.92 0.00
20-Aug-02 | 12:00 85.7 87.8 83.5 57 29.93 0.00
20-Aug-02 | 13:00 87.3 89.1 86.3 52 29.93 0.00
20-Aug-02 | 14:00 88.2 89.1 87.1 48 29.92 0.00
20-Aug-02| 15:00 88.9 91.5 86.7 46 29.92 0.00
20-Aug-02 | 16:00 90.4 92.6 88.8 42 29.92 0.00
20-Aug-02| 17.00 89.7 91.4 88.5 43 29.92 0.00
20-Aug-02| 18:00 89.2 89.8 88.5 44 29.93 0.00
20-Aug-02| 19:00 87.6 88.9 86.6 45 29.94 0.00
20-Aug-02 | 20:00 85.3 87.0 83.6 46 29.97 0.00
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TABLE B-1 CONT’D

DCP7
Data from

Phillips

Airfield

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date . [ (EDST) (°F) (°F) (°F) (%) (MB) (")
20-Aug-02 | 21:00 82.3 84.0 81.1 50 29.99 0.00
20-Aug-02 | 22:00 80.5 81.5 79.4 51 30.02 0.00
20-Aug-02 | 23:00 78.9 79.8 78.2 53 30.03 0.00
20-Aug-02 | 0:00 78.1 79.6 76.4 55 30.05 0.00
21-Aug-02 | 0:59 78.1 80.0 76.6 64 30.07 0.00
21-Aug-02 | 2:00 75.7 77.0 74.2 81 30.07 0.00
21-Aug-02| 3:00 74.6 75.4 74.0 83 30.09 0.00
21-Aug-02 | 4:00 73.9 75.0 72.3 85 30.11 0.00
21-Aug-02 | 5:00 721 73.3 70.5 90 30.11 0.00
21-Aug-02 | 6:00 69.9 71.0 67.8 93 30.13 0.00
21-Aug-02 | 7:00 68.5 70.2 67.2 95 30.15 0.00
21-Aug-02 | 8:00 73.0 75.7 69.9 85 30.17 0.00
21-Aug-02 | 9:00 771 78.5 75.5 74 30.19 0.00
21-Aug-02 | 10:00 79.6 80.8 78.3 64 30.19 0.00
21-Aug-02 | 11:00 81.6 82.7 80.1 55 30.20 0.00
21-Aug-02 | 12:00 83.6 85.3 82.0 49 30.20 0.00
21-Aug-02 | 13:00 85.6 87.0 84.3 42 30.19 0.00
21-Aug-02 | 14:00 85.4 87.2 84.1 40 30.19 0.00
21-Aug-02 | 15:00 87.2 89.4 85.3 37 30.17 0.00
21-Aug-02 | 16:00 87.9 89.9 85.4 34 30.15 0.00
21-Aug-02 | 17:00 88.4 89.5 87.6 31 30.13 0.00
21-Aug-02 | 18:00 88.0 88.6 87.5 31 30.13 0.00
21-Aug-02 | 19:00 86.9 88.1 84.2 36 30.13 0.00
21-Aug-02 | 20:00 82.0 84.3 79.6 53 30.14 0.00
21-Aug-02 | 21:00 78.6 79.9 77.2 57 30.16 0.00
21-Aug-02 | 22:00 76.5 77.7 75.1 59 30.18 0.00
21-Aug-02 | 23:00 74.9 75.8 74.0 71 30.18 0.00
21-Aug-02 | 0:00 73.9 74.5 73.2 74 30.18 0.00
22-Aug-02 | 0:59 73.3 73.9 72.8 75 30.18 0.00
22-Aug-02 | 2:00 73.3 73.9 72.6 76 30.18 0.00
22-Aug-02 | 3:00 72.4 73.7 71.7 78 30.17 0.00
22-Aug-02 | 4:00 72.6 73.3 71.9 79 30.16 0.00
22-Aug-02 | 5:00 721 72.7 714 81 30.15 0.00
22-Aug-02 | 6:00 72.7 73.4 715 78 30.15 0.00
22-Aug-02 | 7:00 71.5 72.5 70.9 78 30.15 0.00
22-Aug-02 | 8:00 74 .1 75.8 71.8 75 30.15 0.00
22-Aug-02 | 9:00 77.0 78.4 75.5 71 30.15 0.00
22-Aug-02 | 10:00 79.4 81.9 77.6 67 30.14 0.00
22-Aug-02 | 11:00 82.2 83.1 81.3 57 30.13 0.00
22-Aug-02 | 12:00 83.1 86.0 81.5 55 30.11 0.00
22-Aug-02 | 13:00 85.2 86.5 84.0 51 30.08 0.00
22-Aug-02 | 14:00 86.0 87.6 84.7 54 30.06 0.00
22-Aug-02 | 15:00 87.5 89.7 85.7 52 30.02 0.00
22-Aug-02] 16:00 88.4 89.6 87.3 51 29.99 0.00
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TABLE B-1 CONT’D

DCP 7
Data from

Phillips.

Airfield

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date | (EDST) (CF) (°F) CF) (%) (MB) @)

22-Aug-02 | 17:00 90.0 91.3 88.8 49 29.96 0.00
22-Aug-02 | 18:00 89.2 91.0 88.4 52 29.94 0.00
22-Aug-02| 19:00 87.8 89.4 86.4 57 29.92 0.00
22-Aug-02 | 20:00 85.6 86.7 84.5 64 29.90 0.00
22-Aug-02 | 21:00 83.5 84.8 81.9 68 29.90 0.00
22-Aug-02 | 22:00 82.3 83.2 81.2 69 29.91 0.00
22-Aug-02 | 23:00 82.1 82.6 81.5 74 29.90 0.00
22-Aug-02 | 23:59 82.1 82.5 81.6 80 29.89 0.00
23-Aug-02| 1:00 79.7 82.2 77.9 89 29.90 0.00
23-Aug-02 | 2:00 77.6 78.6 76.5 94 29.90 0.07
23-Aug-02| 3:00 76.3 771 75.3 93 29.89 0.00
23-Aug-02| 4:00 75.0 75.8 74.2 97 29.87 0.00
23-Aug-02| 5:00 74.4 74.9 73.9 98 29.87 0.00
23-Aug-02| 6:00 74.8 75.3 74.4 97 29.87 0.00
23-Aug-02| 7:00 74.3 75.0 73.7 97 29.87 0.00
23-Aug-02| 8:00 76.5 78.2 74.6 92 29.88 0.00
23-Aug-02| 9:00 78.0 78.5 77.5 87 29.90 0.00
23-Aug-02 | 10:00 78.8 80.0 77.9 85 29.91 0.00
23-Aug-02| 11:00 80.3 80.9 79.7 80 29.92 0.00
23-Aug-02 | 12:00 81.9 83.2 80.5 72 29.92 0.00
23-Aug-02 | 13:00 83.2 84.3 82.4 69 29.91 0.00
23-Aug-02 | 14:00 83.9 84.8 82.9 67 29.91 0.00
23-Aug-02 | 15:00 83.6 84.5 82.8 70 29.89 0.00
23-Aug-02 | 16:00 83.8 848 | - 83.0 69 29.87 0.00
23-Aug-02 | 17:00 84.3 85.1 83.8 66 29.87 0.00
23-Aug-02| 18:00 83.7 84.5 83.0 67 29.86 0.00
23-Aug-02| 19:00 83.9 84.8 82.9 67 29.85 0.00
23-Aug-02| 20:00 81.9 83.4 79.6 71 29.85 0.00
23-Aug-02 | 21:00 79.1 80.4 77.8 81 29.85 0.00
23-Aug-02 | 22:00 77.3 78.2 76.0 85 29.87 0.00
23-Aug-02 | 23:00 75.7 76.4 75.3 88 29.88 0.00
23-Aug-02| 0:00 75.4 75.8 75.1 85 29.88 0.00
24-Aug-02 | 0:59 75.3 75.7 74.9 86 29.88 0.00
24-Aug-02 | 2:00 75.1 75.5 74.2 86 29.87 0.00
24-Aug-02 | 3:00 74.6 74.9 74.2 87 29.85 0.00
24-Aug-02 | 4:.00 74.0 74.8 73.1 89 29.83 0.00
24-Aug-02| 5:00 73.4 73.9 72.6 91 29.82 0.03
24-Aug-02| 6:00 | 731 74.0 72.3 92 29.81 0.00
24-Aug-02| 7:00 72.0 73.4 71.4 97 29.83 0.21
24-Aug-02 | 8:00 71.7 72.2 714 99 29.84 0.18
24-Aug-02| 9:00 71.8 72.3 71.4 100 29.82 0.10
24-Aug-02 | 10:00 72.8 74.4 71.9 98 29.80 0.03
24-Aug-02| 11:00 75.5 77.7 73.9 93 29.79 0.00
24-Aug-02 | 12:00 77.1 77.8 76.0 86 29.79 0.00
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TABLE B-1 CONT’D

DCP 7

Data from
Phillips
Airfield
Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. Precip.
Date .| (EDST) (°F) (°F) (°F) (%) (MB) ()
24-Aug-02 [ 13:00 78.7 80.6 76.4 83 29.77 0.00
24-Aug-02 | 14:00 81.0 83.3 79.5 77 29.76 0.00
24-Aug-02 | 15:00 83.7 85.7 82.2 75 29.74 0.00
24-Aug-02| 16:00 86.5 88.1 84.8 68 29.70 0.00
24-Aug-02 | 17:00 87.1 88.3 85.8 66 29.67 0.00
24-Aug-02 | 18:00 86.8 88.1 85.7 69 29.67 0.00
24-Aug-02 | 19:00 85.4 86.5 84.5 72 29.67 0.00
24-Aug-02| 20:00 79.1 84.7 74.6 83 29.66 0.29
24-Aug-02 | 21:00 74.7 75.8 73.1 92 29.70 0.00
24-Aug-02 | 22:00 75.0 75.8 74.5 94 29.72 0.00
24-Aug-02 | 23:00 74.2 74.8 73.9 97 29.73 0.00
24-Aug-02 | 0:00 73.2 74.2 721 98 29.74 0.00
25-Aug-02 | 0:59 72.5 73.1 71.6 99 29.75 0.00
25-Aug-02 | 2:00 721 73.1 714 98 29.76 0.00
25-Aug-02 | 3:00 72.2 73.1 71.5 94 29.75 0.00
25-Aug-02 | 4:00 72.4 73.0 71.6 93 29.75 0.00
25-Aug-02 | 5:00 71.7 72.4 70.9 95 29.75 0.00
25-Aug-02 | 6:00 71.0 721 69.8 96 29.77 0.00
25-Aug-02 | 7:00 70.1 71.5 69.4 98 29.79 0.00
25-Aug-02! 8:00 72.8 74.6 71.2 88 29.81 0.00
25-Aug-02 | 9:00 75.3 76.4 741 78 29.82 0.00
25-Aug-02 | 10:00 77.5 78.4 76.0 71 29.84 0.00
25-Aug-02 [ 11:00 79.5 81.3 78.2 65 29.84 0.00
25-Aug-02 | 12:00 81.3 82.7 79.7 58 29.84 0.00
25-Aug-02 | 13:00 83.3 85.3 82.0 52 29.84 0.00
25-Aug-02 | 14:00 84.1 85.2 83.0 47 29.84 0.00
25-Aug-02 | 15:00 85.3 87.0 83.6 45 29.83 0.00
25-Aug-02 | 16:00 86.4 87.7 85.3 42 29.82 0.00
25-Aug-02 [ 17:00 86.3 87.7 84.7 41 29.82 0.00
25-Aug-02 | 18:00 86.7 87.9 85.6 39 29.83 0.00
25-Aug-02 | 19:00 84.6 86.0 83.5 43 29.83 0.00
25-Aug-02 | 20:00 81.0 84.0 78.4 54 29.85 0.00
25-Aug-02 | 21:00 76.4 78.6 74.8 68 29.86 0.00
25-Aug-02 | 22:00 73.3 75.3 721 78 29.88 0.00
25-Aug-02 | 23:00 71.4 72.7 69.8 84 29.88 0.00
25-Aug-02 | 23:59 69.8 71.4 68.8 86 29.89 0.00
26-Aug-02| 1:00 68.4 69.6 67.2 91 29.89 0.00
26-Aug-02 | 2:00 66.6 67.7 65.3 93 29.89 0.00
26-Aug-02 | 3:00 65.8 66.5 64.9 94 29.89 0.00
26-Aug-02 | 4:00 65.3 66.0 64.7 96 29.89 0.00
26-Aug-02 | 5:00 65.6 66.4 64.4 96 29.91 0.00
26-Aug-02| 6:00 66.1 66.4 65.6 97 29.92 0.00
26-Aug-02 | 7:00 68.1 69.0 66.0 90 29.92 0.00
26-Aug-02| 8:00 70.8 73.5 68.5 88 29.94 0.00
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TABLE B-1 CONT’D

DCP7
Data from

Phillips-

Airfield

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date | (EDST) (°F) (F) (°F) (%) (MB) )

26-Aug-02| 9:00 74.2 75.2 72.8 86 29.95 0.00
26-Aug-02| 10:00 75.6 76.5 74.6 81 29.95 0.00
26-Aug-02 | 11:00 77.8 79.8 76.3 78 29.95 0.00
26-Aug-02 | 12:00 80.0 80.8 79.3 75 29.94 0.00
26-Aug-02 | 13:00 80.4 81.5 79.7 71 29.94 0.00
26-Aug-02 | 14:00 82.0 83.0 81.0 63 29.93 0.00
26-Aug-02 | 15:00 82.7 83.3 82.1 60 29.92 0.00
26-Aug-02 | 16:00 83.4 84.2 82.4 58 29.90 0.00
26-Aug-02 | 17.00 83.8 85.6 82.4 50 29.89 0.00
26-Aug-02 | 18:00 84.0 85.2 82.8 43 29.89 0.00
26-Aug-02| 19:00 82.0 83.3 80.4 58 29.89 0.00
26-Aug-02 | 20:00 779 80.8 75.5 72 29.90 0.00
26-Aug-02 | 21:00 74.7 75.8 734 81 29.92 0.00
26-Aug-02 | 22:00 71.9 73.8 70.4 88 29.93 0.00
26-Aug-02 | 23:00 71.4 71.9 70.4 90 29.94 0.00
26-Aug-02| 0:00 70.3 72.0 68.5 91 29.94 0.00
27-Aug-02| 0:59 68.6 69.3 67.8 96 29.94 0.00
27-Aug-02 | 2:00 67.8 68.3 67.2 97 29.94 0.00
27-Aug-02 | 3:00 67.3 67.7 66.6 98 29.94 0.00
27-Aug-02| 4:00 66.4 67.1 65.7 99 29.94 0.00
27-Aug-02| 5:00 65.6 66.5 64.8 100 29.94 0.00
27-Aug-02| 6:00 65.2 65.7 64.7 100 29.95 0.00
27-Aug-02 | 7:00 64.9 65.4 64.4 100 29.97 0.00
27-Aug-02| 8:00 67.6 72.3 64.6 97 29.99 0.00
27-Aug-02| 9:00 74.4 76.8 72.0 83 29.99 0.00
27-Aug-02 | 10:00 78.3 80.1 76.5 70 30.01 0.00
27-Aug-02| 11:00 81.4 83.0 79.7 58 30.02 0.00
27-Aug-02 | 12:00 84.5 86.5 82.6 48 30.01 0.00
27-Aug-02 | 13:00 85.7 86.9 84.0 44 30.01 0.00
27-Aug-02 | 14:00 85.3 86.1 84.3 46 30.01 0.00
27-Aug-02 [ 15:00 85.6 86.3 84.8 44 30.00 0.00
27-Aug-02 | 16:00 84.2 85.2 83.5 49 30.00 0.00
27-Aug-02| 17:00 83.9 84.3 83.4 50 30.01 0.00
27-Aug-02| 18:00 82.8 83.8 814 57 30.02 0.00
27-Aug-02| 19:00 81.2 81.9 80.3 60 30.02 0.00
27-Aug-02 | 20:00 79.9 81.0 79.0 61 30.03 0.00
27-Aug-02| 21:00 77.7 79.4 76.1 66 30.05 0.00
27-Aug-02 | 22:00 77.8 78.5 76.0 65 30.06 0.00
27-Aug-02 | 23:00 771 78.2 75.8 65 30.09 0.00
27-Aug-02| 0:00 75.2 76.9 73.1 72 30.09 0.00
28-Aug-02| 0:59 72.3 73.5 714 82 30.09 0.00
28-Aug-02 | 2:00 72.4 73.4 71.5 83 30.09 0.00
28-Aug-02 | 3:00 73.8 74.7 72.9 85 30.09 0.00
28-Aug-02 | 4:00 74.5 75.0 74.0 86 30.09 0.00
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TABLE B-1 CONT’D

DCP7
Data from

Phillips

Airfield

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date ~_| (EDST) (°F) (°F) (°F) (%) (MB) ()
28-Aug-02 | 5:00 741 75.1 73.3 84 30.10 0.00
28-Aug-02| 6:00 74.0 74.5 73.7 84 30.10 0.00
28-Aug-02 | 7:00 73.9 74.6 73.2 83 30.12 0.00
28-Aug-02 | 8:00 72.7 73.5 72.2 89 30.14 0.00
28-Aug-02 | 9:00 72.6 73.2 72.0 85 30.14 0.00
28-Aug-02 | 10:00 721 73.0 715 90 30.15 0.00
28-Aug-02| 11:00 72.6 73.2 71.7 87 30.15 0.00
28-Aug-02 | 12:00 71.5 721 70.8 84 30.15 0.00
28-Aug-02 | 13:00 70.9 71.3 70.4 86 30.15 0.00
28-Aug-02 | 14:00 71.2 71.8 70.4 86 30.15 0.00
28-Aug-02 | 15:00 69.6 70.8 68.2 88 30.15 0.10
28-Aug-02 | 16:00 68.4 69.1 67.9 90 30.15 0.04
28-Aug-02 | 17:00 68.1 68.6 67.6 93 30.15 0.04
28-Aug-02 | 18:00 68.2 68.9 67.6 93 30.16 0.02
28-Aug-02 | 19:00 67.4 68.7 66.4 92 30.16 0.04
28-Aug-02 | 20:00 65.9 66.6 64.9 92 30.17 0.07
28-Aug-02 | 21:00 64.0 65.3 62.7 88 30.17 0.07
28-Aug-02 | 22:00 62.1 62.9 61.3 92 30.17 0.10
28-Aug-02 | 23:00 60.8 61.7 60.2 94 30.15 0.10
28-Aug-02 | 23:59 60.5 61.2 60.2 95 30.13 0.06
29-Aug-02 | 1:00 61.2 61.8 60.5 96 30.12 0.05
29-Aug-02 | 2:00 62.1 62.7 61.4 95 30.09 0.03
29-Aug-02 | 3:00 62.6 63.1 62.2 95 30.07 0.01
29-Aug-02 [ 4:00 62.6 62.9 62.2 95 30.05 0.03
29-Aug-02 | 5:00 63.0 63.5 62.2 95 30.04 0.03
29-Aug-02 [ 6:00 62.6 63.3 62.0 95 30.04 0.03
29-Aug-02| 7:00 61.9 62.5 61.5 95 30.03 0.02
29-Aug-02 [ 8:00 61.9 62.2 61.5 95 30.05 0.00
29-Aug-02 [ 9:00 62.3 63.1 61.7 94 30.06 0.00
29-Aug-02| 10:00 63.4 63.9 62.7 91 30.07 0.00
29-Aug-02 | 11:00 64.3 64.8 63.4 89 30.07 0.00
29-Aug-02 | 12:00 64.9 65.6 64.2 87 30.06 0.00
29-Aug-02 | 13:00 65.8 66.9 65.1 85 30.06 0.00
29-Aug-02| 14:.00 67.3 68.9 66.5 82 30.05 0.00
29-Aug-02 | 15:00 68.3 69.1 67.8 81 30.06 0.00
29-Aug-02 | 16:00 68.4 69.4 67.8 81 30.06 0.00
29-Aug-02 | 17:00 68.6 69.2 68.1 81 30.06 0.00
29-Aug-02 | 18:00 69.0 69.8 68.4 80 30.05 0.00
29-Aug-02 [ 19:00 68.6 69.1 68.2 80 30.06 0.00
29-Aug-02 | 20:00 68.0 68.5 67.2 83 30.06 0.00
29-Aug-02 | 21:00 67.3 67.8 66.6 86 30.08 0.00
29-Aug-02 | 22:00 66.6 67.0 66.3 90 30.09 0.00
29-Aug-02 | 23:00 66.6 67.2 65.9 89 30.09 0.00
29-Aug-02 | 0:00 66.6 67.1 66.1 87 30.10 0.00
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TABLE B-1 CONT’D

DCP 7
Data from

Phillips-

Airfield

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date |[(EDST)| (°F) (°F) (CF) (%) (MB) )

30-Aug-02 | 0:59 66.4 66.7 66.0 87 30.09 0.00
30-Aug-02| 2:00 66.1 66.5 65.8 87 30.09 0.00
30-Aug-02| 3:00 65.8 66.3 65.4 87 30.09 0.00
30-Aug-02| 4:00 65.6 66.1 65.2 87 30.09 0.00
30-Aug-02 | 5:00 65.3 65.8 64.9 88 30.10 0.00
30-Aug-02 | 6:00 65.0 65.4 64.6 89 30.12 0.00
30-Aug-02| 7:00 65.1 65.4 64.7 88 30.13 0.00
30-Aug-02 | 8:00 65.5 66.1 65.1 87 30.15 0.00
30-Aug-02| 9:00 66.3 67.0 65.8 85 30.17 0.00
30-Aug-02 | 10:00 66.8 67.2 66.4 80 30.17 0.00
30-Aug-02 | 11:00 66.7 67.2 66.3 77 30.18 0.00
30-Aug-02 | 12:00 67.5 68.2 66.7 76 30.19 0.00
30-Aug-02 | 13:00 68.1 68.8 67.7 76 30.19 0.00
30-Aug-02| 14:00 68.8 69.4 68.3 74 30.19 0.00
30-Aug-02 | 15:00 69.1 69.6 68.6 74 30.19 0.00
30-Aug-02 | 16:00 69.2 69.7 68.7 73 30.19 0.00
30-Aug-02| 17:00 69.5 70.3 68.6 73 30.20 0.00
30-Aug-02 | 18:00 69.7 70.2 69.2 72 30.20 0.00
30-Aug-02 | 19:00 69.6 70.3 68.8 72 30.20 0.00
30-Aug-02 | 20:00 67.1 69.1 64.3 80 30.21 0.00
30-Aug-02 | 21:00 63.2 64.6 61.7 93 30.22 0.00
30-Aug-02| 22:00 62.5 63.4 61.6 95 30.23 0.00
30-Aug-02 | 23:00 61.5 62.2 61.0 98 30.24 0.00
30-Aug-02| 0:00 60.9 61.4 60.5 99 30.24 0.00
31-Aug-02 | 0:59 60.7 61.3 60.2 99 30.25 0.00
31-Aug-02 | 2:00 60.5 60.9 60.1 100 30.26 0.00
31-Aug-02| 3:00 60.5 61.0 60.1 100 30.26 0.00
31-Aug-02 | 4:00 61.8 63.4 60.4 98 30.25 0.00
31-Aug-02 | 5:00 63.2 63.7 62.8 96 30.25 0.00
31-Aug-02| 6:00 62.4 63.5 61.3 97 30.26 0.00
31-Aug-02 | 7:00 61.2 63.3 60.4 98 30.28 0.00
31-Aug-02| 8:00 63.8 67.0 62.6 92 30.30 0.00
31-Aug-02| 9:00 69.0 71.2 66.7 83 30.31 0.00
31-Aug-02 | 10:00 72.4 73.7 70.8 75 30.32 0.00
31-Aug-02| 11:00 74.5 76.2 73.2 69 30.33 0.00
31-Aug-02| 12:00 77.4 78.6 75.8 57 30.33 0.00
31-Aug-02| 13:00 78.1 79.4 771 56 30.33 0.00
31-Aug-02 | 14:00 79.5 81.3 77.8 55 30.33 0.00
31-Aug-02 | 15:00 81.2 82.3 79.9 48 30.32 0.00
31-Aug-02 | 16:00 80.2 81.7 79.0 50 30.32 0.00
31-Aug-02| 17:00 79.7 81.0 78.9 51 30.33 0.00
31-Aug-02| 18:00 77.7 79.1 76.1 55 30.32 0.00
31-Aug-02 | 19:00 75.1 76.6 73.7 64 30.33 0.00
31-Aug-02 | 20:00 71.9 74.0 70.0 75 30.35 0.00
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TABLE B-1 CONT’D

DCP 7
Data from

Phillips

Airfield :

Time | Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date | (EDST) (CF) (] (F) (%) (MB) )

31-Aug-02 | 21:00 68.8 70.4 68.0 87 30.36 0.00
31-Aug-02 | 22:00 67.7 68.4 67.2 92 30.35 0.00
31-Aug-02 | 23:00 68.3 69.0 67.6 87 30.35 0.00
31-Aug-02 | 23:59 66.8 67.7 66.0 87 30.34 0.00
01-Sep-02| 1:00 65.3 66.5 64.5 - 88 30.33 0.02
01-Sep-02| 2:00 63.9 65.6 62.5 91 30.31 0.03
01-Sep-02| 3:00 62.4 63.0 62.0 96 30.29 0.05
01-Sep-02| 4:00 61.6 62.3 60.9 96 30.27 0.15
01-Sep-02| 5:00 61.2 61.5 60.8 97 30.26 0.11
01-Sep-02| 6:00 61.3 61.6 61.0 97 30.25 0.09
01-Sep-02| 7:00 61.1 61.5 60.7 97 30.26 0.09 |
01-Sep-02| 8:00 60.9 61.4 60.7 96 30.26 0.05
01-Sep-02| 9:00 61.5 62.0 60.9 96 30.25 0.10
01-Sep-02 | 10:00 62.1 62.8 61.5 97 30.25 0.11
01-Sep-02| 11:00 63.4 64.5 62.3 96 30.23 0.02
01-Sep-02| 12:00 64.5 65.0 64.0 96 30.21 0.02
01-Sep-02 | 13:00 64.5 65.1 64.0 96 30.20 0.04
01-Sep-02 | 14:00 65.6 66.6 64.6 95 30.20 0.02
01-Sep-02 | 15:00 66.8 67.2 66.0 95 30.18 0.00
01-Sep-02| 16:00 67.2 67.6 66.6 95 30.15 0.02
01-Sep-02| 17:00 67.7 68.2 67.2 95 30.13 0.00
01-Sep-02| 18:00 67.7 68.2 67.3 95 30.13 0.00
01-Sep-02 | 19:00 68.0 68.4 67.6 94 30.12 0.00
01-Sep-02 | 20:00 67.9 68.3 67.5 94 30.11 0.00
01-Sep-02| 21:00 67.7 68.1 67.2 92 30.11 0.00
01-Sep-02 | 22:00 67.2 67.7 66.9 92 30.12 0.00
01-Sep-02 | 23:00 66.8 67.2 66.4 9 30.11 0.00
01-Sep-02 | 23:59 66.3 66.9 65.8 91 30.10 0.00
02-Sep-02| 1:00 66.3 66.6 65.9 91 30.10 0.00
02-Sep-02 | 2:00 66.0 66.4 65.6 91 30.09 0.00
02-Sep-02| 3:00 65.7 66.0 65.2 91 30.07 0.00
02-Sep-02| 4:00 65.3 65.8 64.9 91 30.05 0.00
02-Sep-02| 5:00 65.1 65.4 64.7 90 30.04 0.00
02-Sep-02| 6:00 64.9 65.2 64.6 91 30.05 0.00
02-Sep-02| 7:00 64.9 65.2 64.6 91 30.06 0.00
02-Sep-02| 8:00 64.9 65.3 64.6 90 30.07 0.00
02-Sep-02| 9:00 65.7 66.7 64.9 88 30.07 0.00
02-Sep-02 | 10:00 67.5 69.0 66.1 84 30.06 0.00
02-Sep-02| 11:00 69.5 71.0 68.3 80 30.05 0.00
02-Sep-02 | 12:00 71.1 72.3 70.2 78 30.04 0.00
02-Sep-02| 13:00 72.4 741 71.0 76 30.02 0.00
02-Sep-02 [ 14:00 73.7 74.8 72.8 73 30.01 0.00
02-Sep-02 | 15:00 75.1 76.6 74.2 71 . 2999 0.00
02-Sep-02 | 16:00 75.2 76.4 74.4 72 29.97 0.00
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TABLE B-1 CONT’D

DCP7
Data from
Phillips
Airfield .
Time [ Avg Temp. | Max. Temp | Min. Temp | RH | Station Press. | Precip.
Date [(EDST)| (°F) (°F) (°F) (%) (MB) )
02-Sep-02| 17:00 75.3 75.9 74.4 72 29.97 0.00
02-Sep-02| 18:00 74.7 75.9 741 74 29.97 0.00
02-Sep-02| 19:00 74.3 74.8 73.8 75 29.97 0.00
02-Sep-02 | 20:00 73.4 741 72.7 78 29.97 0.00
02-Sep-02| 21:00 72.3 73.0 71.6 82 29.98 0.00
02-Sep-02| 22:00 70.3 72.3 67.9 88 29.98 0.00
02-Sep-02 | 23:00 66.9 68.2 65.2 96 29.98 0.00
02-Sep-02| 23:59 64.6 66.0 63.6 99 29.98 0.00
2.67
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APPENDIX C. SOIL MOISTURE

UXO SOIL MOISTURE PROBES DATA

DEPTH KEY: 1 = 1-6 inches, 2

= 6-12 inches, 3 = 12-24 inches
4 = 24-36 inches, 5 =

36-48 inches

Reci: 2
1. Item ID (Vender) ZONGE 2. Date: 08/19/2002
3. Start Time: 1018 4. Stop Time 1515
5. Data Collectors Name C WATSON / E WAGNER
———————————————————— REPEAT SECTION —-—-—==-—-===-———-———————
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 1018 Time: 1500
1 10.8 10.8
2 10.8 10.6
3 12.6 12.6
4 32.8 32.6
5 37.1 37.1
WOODED AREA Time: 1026 Time: 1508
1 5.4 6.0
2 4.3 4.3
3 5.1 5.1
4 4.2 4.2
5 1.7 1.6
Open Field Time: 1035 Time: 1515
1 3.7 3.3
2 4.6 4.3
3 2.1 2.2
4 5.1 4.8
5 0.1 0.2

UXO SOIL MOISTURE PROBES DATA

Rec# 3
1. Item ID (Vender) ZONGE 2. Date: 08/20/2002
3. Start Time: 724 4. Stop Time 1617
5. Data Collectors Name C. WATSON

C-1




Morning

% Moisture
Wet Area Time: 930
10.
10.
12.
32.
37.

Ul W
oON WO ®

WOODED AREA Time: 732

U W
Ll )
[o) W WA = N o]

Open Field Time: 724

U W N
[N e S
Ul oo WO

Afternoon
% Moisture

17

UXO SOIL MOISTURE PROBES DATA

1. Item ID (Vender) ZONGE
3. Start Time: 713
5. Data Collectors Name C. WATSON

REPEAT SECTION

Morning
% Moisture

Wet Area Time: 730

1 10.5

2 10.3

3 12.2

4 32.4

5 36.7
WOODED AREA Time: 722

1 5.7

2.

4.

Time: 16
10.
10.
12.
32.
37.
Time:
5.
4.
4.
4.
1.
Time: 16
4
4
1
1
0
Rec#
Date:
Stop Time
Afternoon

% Moisture

Time: 15
10.
10.
11.
32.
37.

Time:

4
08/21/2002

1520

30

o v oum

1510



2 4.0 4.0
3 4.9 5.2
4 4.5 4.4
5 1.7 1.7
Open Field Time: 713 Time: 1500
1 3.7 3.7
2 5.4 4.3
3 2.0 2.1
4 1.4 5.1
5 0.5 0.2

UXO SOIL MOISTURE PROBES DATA

Rec#: 5
1. Item ID (Vender) ZONGE 2. Date: 08/22/2002
3. Start Time: 750 4. Stop Time 1458
5. Data Collectors Name C. WATSON
———————————————————— REPEAT SECTION ~-===--mmmmm e
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 807 Time: 1458
1 10.0 10.8
2 10.0 9.7
3 11.6 11.9
4 31.8 31.8
5 37.0 37.0
WOODED AREA Time:’ 759 Time: 1450
1 6.0 5.4
2 4.0 3.7
3 5.1 4.9
4 4.4 4.2
5 1.7 1.9
Open Field Time: 750 Time: 1440
1 3.4 4.0
2 4.3 4.3
3 2.1 1.5
4 4.9 1.5
5 0.2 0.4

UXO SOIL MOISTURE PROBES DATA
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1. Item ID (Vender)
3. Start Time:

5. Data Collectors

Wet Area

Ul W

WOODED AREA

U W N e

Open Field

U W N =

ZONGE
720

Name C. WATSON

Morning
% Moisture

Time: 739
11.9
9.1
11.3
31.7
36.8
Time: 730

oo b oy
O Wwoo

Time: 720

(oY VRN
A =

2.

4.

Date: 08/23/2002
Stop Time 1427
Afternoon

% Moisture
Time: 1427

11.

9.
11.
31.
37.

S 0 W

Time: 1420

el ' VAR S ) |
O LY

Time: 1408

UXO SOIL MOISTURE PROBES DATA

1. Item ID (Vender)
3. Start Time:

5. Data Collectors

Wet Area

N =

ZONGE

721

Name E. WAGONER

- REPEAT SECTION ---=-=-=-—==--=---moe-

Morning
% Moisture

Time: 740

Rec#: 10
Date: 08/25/2002
Stop Time 1436
Afternoon

% Moisture
Time: 1436
21.6

9.7
11.0



5 36.7 28.7
WOODED AREA Time: 732 Time: 1429
1 18.5 14.2
2 14.5 12.3
3 16.0 13.0
4 4.1 4.2
5 2.3 2.2
Open Field Time: 721 Time: 1419
1 18.8 15.6
2 2.3 3.1
3 1.9 1.9
4 5.2 5.1
5 0.0 0.1

UXO SOIL MOISTURE PROBES DATA

Rec#: 19
1. Item ID {Vender) ZONGE 2. Date: 08/26/2002
3. Start Time: 737 4. Stop Time 1438
5. Data Collectors Name C. WATSON
———————————————————— REPEAT SECTION --—---===m-——c—c———e————
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 753 Time: 1438
1 19.0 17.9
2 10.0 10.8
3 11.6 11.6
4 31.7 31.3
5 36.7 37.0
WOODED AREA Time: 745 Time: 1432
1 13.1 10.0
2 10.8 10.8
3 10.7 ) 10.0
4 4.5 4.1
5 2.0 2.4
Open Field Time: 737 Time: 1423
1 13.4 11.1
2 4.3 4.8
3 2.2 1.8
4 4.8 4.9



— e o o o —— -

UXO SOIL MOISTURE PROBES DATA

Item ID (Vender) ZONGE
Start Time: 730
Data Collectors Name C. WATSON

Morning

% Moisture

Wet Area Time:

b Wi

WOODED AREA Time:

ubd W

Open Field Time:

U Wi

17.
10.
11.
31.
36.

o R BdO

N i 00O O
o bk 3w,

730

oo oo Wwo

740

750

A OOy W

1.
3.
5.

UXO SOIL MOISTURE PROBES DATA

Item ID (Vender) ZONGE
Start Time: 745
Data Collectors Name C. WATSON

Morning

% Moisture

REPEAT SECTION

0.0
Reci#: 20
Date: 08/27/2002
Stop Time 1500
Afternoon
% Moisture
Time: 1440
10.8
4.3
1.8
4.8
0.1
Time: 1450
10.3
9.4
8.7
4.1
1.9
Time: 1500
16.8
11.0
11.9
31.5
36.6
Rec#: 29
Date: 08/28/2002
Stop Time 1449
Afternoon

% Moisture



Wet Area Time: 815 Time: 1449

1 17.1 20.8
2 10.6 9.7
3 11.5 11.6
4 31.1 31.4
5 36.3 36.7
WOODED AREA Time: 800 Time: 1442
1 13.2 10.0
2 10.9 8.3
3 7.6 7.4
4 4.5 4.5
5 2.3 2.0
Open Field Time: 745 Time: 1435
1 19.1 12.8
2 10.2 4.3
3 2.1 1.8
4 4.8 4.8
5 0.2 0.0

UX0O SOIL MOISTURE PROBES DATA

Rect: 30
1. Item ID (Vender) ZONGE 2. Date: 08/29/2002
3. Start Time: 719 4. Stop Time 1429
5. Data Collectors Name C. WATSON
———————————————————— REPEAT SECTION ~------=--==—==-=~~-=
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 734 Time: 1429
1 34.1 32.7
2 12.3 13.4
3 11.5 12.3
4 31.4 31.4
5 36.7 36.4
WOODED AREA Time: 726 Time: 1422
1 33.8 30.7
2 29.1 16.5
3 46.6 40.9
4 3.3 4.1
5 4.9 3.1



Open Field Time: 719 Time: 1412
1 27.3 23.3
2 8.6 8.0
3 1.6 1.6
4 5.2 4.9
5 0.0 0.1
UXO SOIL MOISTURE PROBES DATA
Rec#: 31
1. Item ID (Vender) ZONGE 2. Date: 08/30/2002
3. Start Time: 720 4. Stop Time 1340
5. Data Collectors Name C. WATSON
T ettt b REPEAT SECTION --—-==-==-=--=======-
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 740 Time: 1340
1 29.0 27.3
2 14.5 15.1
3 12.3 12.3
4 31.1 31.7
5 36.4 36.6
WOODED AREA Time: 730 Time: 1330
1 25.0 22.7
2 13.4 12.3
3 26.1 24.2
4 4.0 4.2
5 2.3 2.7
Open Field Time: 720 Time: 1320
1 18.5 17.1 .
2 7.4 7.4
3 1.9 1.6
4 5.1 4.8 -
5 0.1 0.2
UX0O SOIL MOISTURE PROBES DATA
Rec#: 32
1. Item ID (Vender) ZONGE 2. Date: 08/31/2002
3. Start Time: 707 4. Stop Time 1349

C-8




5. Data Collectors

Wet Area

Ui W

WOODED AREA

b WN -

Open Field

Ul W

Name

C. WATSON

Morning
$ Moisture

Time:

Time:

Time:

725

25.
14.
12.
30.
36.

=W Ut o

715

20.
11.
22.

Lo el o SR

707

O = 0o
WO oo WwWwu

Afternoon
% Moisture

Time:

Time:

Time:

13

22.
15.
12.
4.
4.

49

UXO SOIL MOISTURE PROBES DATA

1. Item ID {Vender)
3. Start Time:

5. Data Collectors

Wet Area

U WP

WOODED AREA

ZONGE 2.

Name

- REPEAT SECTION

723 4.

C. WATSON

Morning
$ Moisture

Time:

Time:

750

33.
17.
13.
31.
36.

[ BV o]

740

Date:

Stop Time

Afternoon
% Moisture

Time:

Time:

12

37.
20.
17.
71.
36.

09/01/2002

1255

45

O oo

1255



1 39.5 45.7
2 65.1 65.6
3 33.8 33.8
4 4.0 4.1
5 2.6 2.6
Open Field Time: 723 Time: 1235
1 37.7 33.8
2 14.3 20.8 v
3 1.9 2.2
4 4.9 4.8 .
5 0.2 0.2
UXO SOIL MOISTURE PROBES DATA
Rec#: 34
1. Item ID (Vender) ZONGE 2. Date: 09/02/2002
3. Start Time: 817 4. Stop Time 834
5. Data Collectors Name C. WATSON
-------------------- REPEAT SECTION -----=-=====-=—=-====
Morning Afternoon
% Moisture % Moisture
Wet Area Time: 834 Time: 0
1 33.3 0.0
2 22.8 0.0
3 18.6 0.0
4 34.3 0.0
5 37.4 0.0
WOODED AREA Time: 826 Time: 0
1 27.3 0.0
2 29.6 0.0
3 35.0 0.0 .
4 4.5 0.0
5 2.3 0.0
Open Fieid Time: 817 Time: 0
1 25.9 0.0
2 16.3 0.0
3 0.0 0.0
4 5.1 0.0
5 0.1 0.0




APPENDIX D. DAILY LOGS

D-1

(Page D-2 Blank)



€ [Ada]  aWNHIOH | WN VN ___ [43HL0] Yv3ug HONNvV3EE | o | vet|9oel] aiaid Nado Jooe _ Jozsozood
TIva
1vO ONISN NNY V1va
SIVLS 340438 GALVHEINYO viva
€ |A4G| QIWNH/IOH _[uvanr] /S3dvl [d3HiO] SYMINIWGINDI | ONUUDITIOO | 99 |9oet 002k | ataid N3dO fooe _|0280z00
MOIHO/LNIVIN .
NNH 1X3N dino3 OL
€ {AHa| awnHiaoH | wn YN |43H10| HOJONIMVdIHd |3nGINUNMOG| sz oozt |sers | avaid Nado Jooe _ Joesozooz
Tva
VO ONISN NNH V.1vd
310438 Q3LVHENVD viva
€ |AHG| QNNHAOH [uvann) s3dvi  [d3Hio| SYMINGWIND3 | BNWO3TIoo | 22 |seri|esst| amo anw foos ozsozood
Tiva
YO DNISN NNY V1vd
360438 G3LVHENVD viva
€ |AdG| QWNHAOH |uvann| S3dvi |u3HI0] SYM INJWMINDI | ONILOITI00 | 8¢ |ertt|seol | a3 Nado fooe _ fozeozood
MOFHO/LNIVIN
dIND3 OL
€ |Ada| awnHioH | wN YN |u3Hi0/S3a11vaE GIONVHO| 3NA IWINMOG | 12 |seot | vios | a131d N3do Joo'e _ foesozo0z
TIva
0 ONISN NNH V.1va
SIHVLS 360439 Q3LVHEIVD viva Qo
€ |Add| QWNHAOH [Hvann] /S3dvi |u3Hio| SYMINGWAINO3 | oNuD3TI00_ | 62t |viow| sos | 1531 anita Jooe _ |0za0z003
SNOILVHIdadd
IN3WdIND3
/ SNOLLYH3dO do1s QLo
e |ada| amwnHuoH | wn VN |43HIO| AWvadoudvis | ‘umviSAWva | e | sos | ooz | 1saianita joo _Jozsozood
“TvivaT sawi | [T
€ |Ada| QWNHAOH  |uvann]  wN ) ONILO3TI00_ | 08 |19t ] Isvi [NOLLVHENYO00E _ 64802003
ONINGILONN
SVM SdO FHL AdIH3A| HOFHO/LNIVIN
01 @3aVOINMOG | ~ dIND3OL SaNv1
¢ |Aua| amwnHioH | WwN N Sd9 | SYMVIVA3HL |3na3NUNMOA| 98 |isvi|szel NOLveENvoloos 61802002
viva SaNV1 LS
€ |Ada| awnuiod  Juvannl  wn ) _BNOaTI00_ | 0e |szel |sse [Nolvuanvolooe 6180200z
MOSHO/LNIVIN
@30HOO3HWONIZE |  dIND3 OL sanvi
e |Ada| amnHuoH | wn N Sd9 | SYM V.vQ O311H3A | 3na INUNMOA | 05 |sset | sozs [Noveavoloos _Jetsozood
viva SaNV1 _
€ |Aua| awnHioH uvann|  wn SdD ONULOATIO_ | st |sozi]osit NOLvEENYOo0E _ [61802003
NOILVZITIOW/dNn
€ AHQ GINNH/LOH VN VN Sd9 -138 dN-13S TVILINI 062 |0SLi} 004 VN 00 61802007
Jeidoag] suolIpuo) plai4 weled| ueidxs [poyisy| swewwon - smersg - snjels un | ewiy fewny | perse) eaiy [eidosd] eleq
10 oN ieui0=pouien| oe1L euopesedo fevoeiedp  Juogeing| dois | weis 10 ON
%oesy _wasm_wasw

SDOTATIVA "d XIANAddV

D-3



~ MOAHO/LNIVW I
NAY 1X3N dinD3 oL
€ | AHO| QINNH/LOH ¥N VN VN HOJ ONIHYd3dd | 3na INUINMOa ] ob | osel | ovEl | aT3id N3O Joo'e  |12802003
MO3HO/LNIVIN
diND3 Ol
€ jAda| QINNH/LOH ¥N VN YN _|V.iva ONIQYOINMOA| 3N INLLINMOG | ov | OveL | 0081 | 01314 N3dO [00°€ _ [12802003
€ |Ada]| -QwnH/LOH ¥N VN VYN Mv3ue - _HONNWIv3ug | oz |ooetjovet | 134 N3dO Jooe _ |1280200
Tiva
VO DNISN NNY Y.Lva
SIVLS 340438 A3LvHEIVYO viva
€ | AHG| QNNHAOH _ |HvaN} /S3dvli |43HIO] SVYMINAWCINO3 | ONILO3TI00_ | 05 |oveh|osti | ai3id N3dO J00'e  {12802002
¢ |Awal amnH/LOH VN VN VN HONM HONNWvada | oc [osii]o2ii]| @13l N3dO jooe [12802002
Tive .
TvD DNISN NNY Y.Lva
SANVLS 340439 a31VH8IvD viva
€ |AHO| QNNH/LOH |HV3ANI} /S3dvi |43HIO| SYMINIWCINOI | ONILOZTI00 | 05 |0214 0801 | @Tald N3O Jooe _|12802008
¢ |Auwa] amnH/LOH VN VN VN MvIHa HONNWIvaHd | 66 |0g0i| 196 | @134 N3O foo'e _ [12802003
Tiva
VO ONISN NNY Y.Lva
SANVLS 340438 Q3LVHEIYD viva
€ JAHG| QINNH/ILOH [dvaN| /S3dvi |H3HIO| SYMIN3WAIND3 | SNILOITIO0 | 9 | 156 | SE6 | a13Id N3dO joo'e  |12802003
MOFHO/LNIVIN
NNY 1X3N dinb3a oL SL
€ | AHG] QINNH/LOH VN VN Sd9 | HOJONIWVd3Yd |INAININMOA| S | 66 | 086 | 01314 N3JO j00'e _ |12802003
MOIHO/LNIVIN
dinb3 oL
€ |A"Q] QINNH/LOH VN VN Sd9 |viva ONIQVOINMOA| 3Na 3NINMOA | v | 086 | 0S8 | 01314 N3O 00°E _ 12802002
Tiva
VD ONISN NN v.lva
340438 Q3LvHAINYD viva
€ |Ada] awnH/LOH  javan VN SdD | SYMINIWCINDI | ONILOITI00 | 8y | 0ss | 208 | a131d N3dO joos _ Jizeozo0d
SNOILYH3d3Yd
AN3INJINDI
/ SNOILYHAdO dois
€ |Ada| amnH/LOH VN VN VN AWvVadJO 1HViS | ‘MviSAlva | 29 | 208 | 00z | @1314 N3O Joo'E _{12802002
NmoaNvaes | N
AN3WdIND3
/ SNOILVHIdO dois _
€ | AHQ| QWNH/LOH VN VN YIHIO|  AWVAQJOQNI | ‘iuvisAwva | 02 |5i21]5501 | @13id N3O 0 _ 102802003
Tiva
vD DNISN NNH Viva
SINVLS 340438 Q3 LvHaNvD viva
€ |AHG| QNNH/AOH [WV3NN| /S3dvL |43H10] SVYM INIWJIND3I ONLLOITIOO | #61 |Ss9t | 1€ | a131d N3dO joo'e  [02802003
o|doad| suonpuod) pjal4 wajed urejdx3y poutop| swuewwo?) - smelg snjejs ‘uiw fewi] |ewiy | peise) easy [eidoedl eleq
40 'ON DaUIO=POYISN] oIl [euopeledo euoneiedp  juopeingj dois | veIS jO ON
Boesg _mam«m‘waﬁw

d.INOD I-a 3'19V.L




MOFHO/LNIVIN R
NNY 1X3N dinD3 01
€ [ AHG QINNH/LOH VN VN VN HO4 ONIHVd3IHd | 3NA 3WLLINMOQ | Ol | Si€l | SOEl | 1314 N3dO |00'E _ [22802002
MOIHO/LNIVIN
dinD3 OL
€ | Ada QINNH/LOH VN VN VN _|ViVG ONIGYOTINMOQ} SNA IWILINMOJ | St | SOE1 | 052t | 31314 N3dO J00'E _ [22802003
€ | A"d QIWNH/LOH VN VN YN HONN _HONMINv3HE S _josel}seet | a131d N3O |00°E _ [22802009
‘ ‘ MOIHO/LNIVIN ‘
13834 dinD3 OL
€ | Ada QINNH/LOH VYN VN VN _|SVM 3dvM1I40S FHL| 3Na INLLNMOGA § |seeljoeet | a13id N340 [00'E _ [22802004
Tva
VO DNISN NNY Y.1va
SINVIS 340439 Q31vHaIvO viva
€ | AHG QINNH/LOH _ [HVANIY /S3dvl  |H3H10] SVMINIWGINDI | ONILOFTI0D 0L 0ectjoztii | aiald N3O |00E _ [e2802002
MOIHO/INIVIN
dinD3 oL
€ jAHQ| OINNH/LOH YN YN VN _|S314311ve GIONVHO| ANAIWUNMOA| 8  foziLljeill | a13id N3dO Jooe _ [22802003
MOIHO/INIVN
dinD3 OL
€ |AHG| QINNH/LOH YN YN YN _|VivQ ONIGVOINMOG| 3N0 3WLNMOQ | 22 feiii 050l | a131d N3dO Joo'e _ [2280200
Tiva
VO DNISN NNY V.LVQ
SIVILS H314v A31vuaivo viva
€ | AHa QINNH/LOH  [UvaNIT] /S3dvl |H3HLO| SVM INIWCINDI | ONILO3TIOD 09 10501 096 {dT3id N3O [00°E _ [22802003
HOIHO/LNIVIN
din03 OL
€ | A"G GINNH/LOH VN VN VN_|vivd ONIQVOINMOQ] 3na IWLINMOA | 01 0s6 | 0v6 | 31314 N3dO j00'E _ [22802002
€ | AHd QINNH/LOH VN VN YN Mv3da _HONMWiV3HE Ol | ov6 | 086 | d131d N3dO J00'E _ [22802003
Tve
VO ONISN NNH V1va
SANVLS H3ldv a3lvdavo viva
€ | A”a QINNH/LOH ~ HV3INIT] /S3dVL  [H3HIO] SVM INIJWGINOI | ONILO3TIOD 08 | 0ee | 018 | @1314 N3O j00°E _ [2280200
SNOILVHId34d
INIWIND3
/ SNOILYY3dO dois
€ | Add QINNH/LOH VN VN VN Alvad 4O 1HV1S ‘1dvis ANvVa 0L | 018} 00 | a13id N3dO |00E _ |22802002
NMoQWwawa | R
LNINJIND3
/ NOLLYHAdO dOolis
€ | Add QINNH/LOH VN YN VN Ava 40 N3 _ 1dvis AlNva SE | OEs) | ssvi | @13Id N3O |00'E _ |1280200
Tiva
VO OBNISN NNY V1vQ
340438 Q3 1vHalTv), viva
€ | Add QIWNH/LOH HYINIT|  S3dvi  |U3HLO| SVYM LNIWdIND3A ONLLOITI0D S9 ]| SSvL jOSEL | QT3id N3O joo'e  |1280200%
ojdoad suonipuoy plel4 waljed| uweydx3 |pouls| siuswwo) - snjelg smiels ‘uiw | ewny |ewiy | peise) vaty lejdoed] eleq
jooN Lieyio=pouiopy] 3oelL Jeuopesedo feuopessdg  |uoneing| dois | veis jo'oN
Soeiy _mamam_maﬂm
d.INOD 1-d H14V.L

D-5




Tive
VO DNISN NNY V1va
SINVLS 340438 q3LvHEIVO viva
€ |13M]| GINNHILOH [HV3NI) /S3dVl [43HIO] SVMINIWJINDI | SNILOITI00 | 09 |o0eol| 086 | a13id N3dO [00°E _ [£2802002
3HNUVS
Y3A3103H 3SVA Ol NV
3NA Sd9 NO Y001 | INIWJIND3 OL
€ | AHQ] qQnnNH/LOH VN VN VN _| 433MOLIIEVNN | INGINUNMOG| 09 | 086 | 0E8 | 01314 NIJO |00°'E _ [E280200
Tiva
TvO DNISN NNH V.LVA
SNVLS 340439 a3LvHav) viva
€ [13M| QINOHIOH [WV3NIY /S3dVl |HIHIOl SVMIN3WJINOI | ONWO3TI0D | 02 | 0es | 0i8 | @131 N3dO Jooe _ [£2802007
SNOILYHYd3Hd
ANIWIND3
/ SNOILVY3dO do1s
€ |AHa| QwWnH/LOH VN VN YN' | ANvQ401HvViS | ‘LHVISAWVG | Oz | 0i8 | 002 | 1314 N3dO |00°€ _ [£2802002
NMOG
»v3Hg INFNJIND3
/ SNOILYH3dO dol1s
€ | A"A| QINNH/LOH VYN VN VN ANvVO40aN3 | ‘IHVISATvVA | st |so9t]osst | @I3id N3O jooe _ 2280200
MO3HO/LNIVW
diND3 0L
€ |AHO| QINNH/LOH VN VN VN _|viva DNIGYOTINMOQ| ING INNMOA | OF | 0SSE]0vS1 | 01314 N3dO Jooe _ [22802003]
Tiva
TvO DNISN NNH v1vd
: S3NVLS 340439 aaLvHaIvD viva
€ |AdYG| QWNHIOH |dV3NI /S3dvl |d3HIO] SYMIN3WJINDI | ONILOITIO0 | ¥9  |ovst|eert | aaid N3do jooe _ fzze0z00g
MO3HO/INIVW
NNY 13N dinNd3 oL
€ |AHa| awNH/LOH VN VN VN HOd ONIHVdIHd | 3NCINLUNMOG] 9  |eevi | 0evt | 01314 N3O j00' _ [22802003
MOIHO/LNIVIN
dind3 oL )
€ |Ada] amnH/LOH VN VN VN_|Vivd ONIGVOINMOQ] 3Nd 3NIINMOa | St | 0EvL | Sivl | 0314 N3O J00'E _ 22802003
MOILS
N3GOOM V ANV 3dV ]
ONISN G30HONIFH 3NV
SYM 1HOddNS | IN3WdIND3 OL
€ |Ada| aQwnH/LOH WN YN VN IOANIIHM | 3NAINUNMOG| 2 |Sivi]eovi | a131d N3O j00°€ _ [22802002
Tive
TvO ONISN NNY V.va
SIVLS 340439 a3ivHarivo viva
€ |AHO] QINNH/ALOH  JuvanNj /S3dvl  |W3IHIO| SVYM INIWJINDI ONILOITIOD €5 _}80vi|siel | a131d N3dO j00'E  [228020(
jdoed] SuonNIpuo) plol4 wened ujeidx3 poyion]  sjuewwo)) - snjelg snjeig ‘uiw | ewt) | ewyy | pelse) eaiy lejdoed] eteq
j0 "ON L1aUIO=POYISIY WoBIL {euoesedo feuoneiedp  juopeing| doig | velg J0 ON
%oelL snielS|snielg)

d.INOD I-a 3714Vl

D-6



SNOILVHIH3Hd
IN3WdIND3
/ SNOILYHIdO do1s
e |[1am| awnHaoH | wN YN WN | Awvadoidvis | ‘uuvisAuva | 09 |oozt]|o0o09t | @134 N3O Jooe _ |v2802004
NMOQMV3HE
IN3WdINO3
/ SNOILVH3dO d01S
€ {AHG| aWNHUOH | WN YN YN ANIVaH40aN3 | ‘UMVISATVG | st {009t }spS1| @114 N3dO Joo's _ [£2802003
3NV
H3IAJIOIW ISVAOL |  3HNUVY
3N0 $d9 NO %001 | LNaWdINO3 OL
€ |Aua| amnHuoH | WwN YN UN | 433¥01318YNN | 3Na3WUNMOA | ot |svsL|oovt | a131d N3O j00°E _ [€2802007
MOIHO/LNIVW
NNH 1X3N dind3 oL
€ |AHG| QWNHUMOH | WN N YN | HOd4ONiHvd3ud | 3na3WILNMOG | 0L |oori|oset | @131 N3O Joo's _ [€2802003
MOIHO/INIVW
diND3 OL
€ |Ada| awnHuoH | WwN VN YN |viva ONIGvOINMOA| 3Na3WIINMOa | sz |osel | szel | 1314 N3O Joo's _ [£2802002
Tiva
VO ONISN NNH Y.LV
SINVLS 340438 G3LVHEITVD v1va
€ |AHG! QWNHAOH |uvaNm] /S3dvi |d3HIO| SVMINIWdINO3 | ©ONILO3T0O_ | or  |szel|sier|ai3id Nado joos _ [ezsozood
E 2] ,
¥3A3I0343SVAOL [ JunTvd
3Na SdD NO %001 | INIWIND3 OL
€ |Aua| amnHioH | wN YN YN _| d3anoL3ievNn_f3na3nuNmoa| vt |siel|1vzi| o131 N3do fooe _ [e280200
Tive
¥O ONISN NNH V.1va
SAVIS 340438 a3LvHEvO viva
€ |AHG| QWNNH/LOH JuvaNI| /S3dV.L |43HIO] SVYMINIWINOI | ONO3TI00_ | e |ivet {01zl | a13idNadO Jooe  [62802002
ETLZ]
Y3A3I0343SVEOL [ FunTvy
3Nd Sd9 NO %001 | LNIWJIND3 OL
€ |AHG| QWNHMOH | WN N YN | d33¥0L318YNA_| 3NG3WUNMOA | 02 |oizifosti | a131d N34 foo's _ [62802003
Tive
v ONISN NNY Y.LVl
SINVLS 340438 Q3LvHAITVD viva
€ |AdG| QWNHAOH |uvaNN| /S3dvli |43HIO| SYMINIWJINOI | ONLO3MOD_ | o1 fosti|ovtl|a13id N3dO Jooe _ [e2802002
uNIv
¥3A310343SvaOL | 3unuvd
3n0 Sd9O NO X001 | INIWdIND3 OL
€ |A¥a| awnHuoH | wn YN YN | d33¥0L318YNN | 3na3WUNMOa| 0z |ovii|oeol| o134 N34O Jooe [ezsozoog]
ajdoad suoypuo) piei4 weped| wumedx3y [poytep] siuewwio) - snjeig snieig ‘uw | euny Jewny | peise) ealy |sidoed| sieq
j0 "ON LieyiO=poyis| oe2j [euoyeiedo jeuoneiedg  Juoneing| doig | uels J0 "ON
Noer) snyeigismels

d.LNOD 1-d d14dV.L




" MOIHO/LNIYIW N
) diNo3 OL
e | vw| amwnH/LoH WN WN VYN _|S3311va a39NVHO| 3na3WINMOa | se | iwei | 9ozt | anaid Nado Joos _|sesozooe
e | VN wN N wN WN HONM _HONNWivIEE | 0z |90zt | ovit| a1ald Nado Joo'€ _ [s280e00e
HOFHOILNIVIN
dino3 oL
e | wN WN WN WN YN_|viva ONIQVOINMOG| 3NO3WINMOG| S |ovii| ivii| anaid Nado jooe _|s2soe00z
Tva
w0 DNISN NNH Y.1vd
SINVIS 340438 Q31VHENVD viva
€ }1am 10H HVaNT| /S3dvL  [43HIO] SYMINGWJIND3 | ©NWO3TI00_ | w2 [uwii]sz0i | anaid Nado Jooe _|sesozooz
MOFHOILNIVIN
dinoa oL
e | ww WN wN wN vN_|viva ONIGvoINmMOa) 3na3WiNmoa | o1 | 2zou | 2104 | anaid Nado Joos _|sesozooz
€ | VN WN wN WN VN »v3dg _HONNIVIE | si | 210v] 2001 | @13id N3dO Joo'€ _ [s2802002
. Tive
YO DNISN NNH V.1vd
SIVIS 340438 Q31vHsITvO viva
e |1am 10H WvaNIT| /S3dvL  [43HIO] SYMINGWJINDI | ©ONWOITI0D_| ve 200 | 8se | a1aid Nado jooe _|szaozooz
€ | 13M [a3LWNNNEYII0] VN wN WN ERE] _HONNWIvaHE | 6 | 898 | 6v8 | 13id N3O Jo0'€ _ [52802002
NOFHO/LNIVIN
diNd3 oL
e | wn wN wN WN VN_|viva ONIGvOINmOa) 3na3WiNmoa | 8 | evs | ive | anaid Nado Jooe _|sesozo0z
NN
V1vQ 3HO438 SdD
S3NVIS ONISN Q3LVHEYD viva
€ _|13m |a3LmWNNOAEVITIOlVAND] /S3dvL  |u3Hio| SYMINIWAINDI | oNuoaTIoo | 0o | we | iz | an3id Nado fooe _|szeozo0z
SNOILVH3d3dd
IN3WdIND3
/ SNOILYH3dO do1s
¢ |13maauwnnnmvato] wn wN YN | AWvadoiwvis | ‘uuvisAwva | i | vz | 0oz | anai4 Nado Jooe _|sesozooz
Nmoayvawg | N
INININD3
/ SNOILYHIJO do1s
¢ |1am| amnHLoH WN wN wN AWQ40GN3 | ‘waviSAuva_ | st foest|sis | @134 N3O oot |v2802002
NOFHOILNIVIN
dinb3a oL
e {1am| awnH/LOH wN WN YN_|v1va ONIGVOINMOQ] 3na3WLNMOa | st |si8i | 008t | anaid Nado Jooe _|vesozooz
Tve
VO ONISN NNY V.1va
SINVIS 340438 a3 1vHarvo viva
¢ |1am| amwnniod  lbvanr] /s3dvi |u3anio] svminawdinoa | owioamioo | oo |oosi|oozt | 1314 Nado looe  {resozooe
bidoad]  suopipucd pield waled] umdxa  |powie| suewwog - snieig siElS ‘Ul | ewiy [ owi] | peisel ealy |oidosd] eeg
jJO 'ON iayiO=poyien] yoril |euonesedo feuoesadg  Juopeingl doig | vels 10 "ON
Noel} m:_a«m_w_.:m_w

d.LNOD 1I-a 914v.L

D-8




Tvaivo eNisnNng] e . ]
340438 a3LVHENVD) viva
e | wN WN uvan|  S3dve  |SINOO| SYMINIWdIND3 | ONILO3TI00 | s8 | ove | si8 | a131d N3O joos _ [92802003
SNOILYH3d3ud
ININdIND3
/ SNOILYHIJO dois
e | wN wN wN WN vN | Awvadoudvis | ‘uwvisAuva | sv | si8 | oes | @13id N3O Joos | |92802003
RETVENED]
380L033aN 3nssI IS
e | wN WN wN WN VN_| s39ave ALIENO3S [NOLYHISNOW3a| o8 | oz | 0oz | 01314 N3O Jooe _ _[eza0e007
NMOayvasg | Tt I ]
INTNdIND3
/ SNOILYHAJO do1s
e | v WN wN wN WN A1Iva 40 aN3 ‘LHVISAIVA | o |siot|s09t| a1aid N3O Joos _ _|52802003
Tva vo I
ONISN NNH V.Lva
SIVLS 340436 Q3 1vHavO viva
¢ |Awa| amwnHiaon  |dvann| /s3dvi  Ju3Hio| SVMINIWGINDI | ©NIO3TI00 | 19 |sosk|vosi| @134 N3dO jooe  _|sesozoc
MOIHO/INIVIN ’
NNY 1X3N diND3 0L
e | N vN wN wN YN | HO4ONIHVd3Hd | 3na3wiINmoa| 2 |vost|ssvi| ai3id Nado Jooe |szsoe00d
MOIHO/LNIV
dind3 oL
e | wN wN wN WN VN _|viva oniavoNmoa) 3na awiINMoa | 8 | svi |6yl | @31 N3dO Joo'e _ _|62802002
3y0Hd
AT8W3SSY YNN3LNY|  3dnivd
HO4 1HOddNS | INawdinoaol | -
e | wN WN WN wN YN 30vHE 1437 3N 3NLLNMOT | 91 {evbi|eevi| 01314 N3dO Jooe _ _[sz802003
T1va 1vO ONISN
NNH V1vQ 3403438
SINVIS Q3LvHanvD viva
¢ |Aua| awnHuoH |dvann| /s3dvi  |u3HIO| SVMINGWGINO3 | ©ONIO3TI00 | ey |eevi|osel | a13id NIdo Jooe _ _|s2802003
MOIHO/INIVN
NNY 1X3N dind3 01
e | wN VN WN WN vN | HodoNivd3ud | 3naawiinmoa | v |oser|seei| ai3id Nado Jooe _ _[szsozoog
€ | YN WN WN WN VN 3v3dg HONNTHIVAEE | 8+ |9eet |8iel| 1314 N3dO Jo0E _ _[52802003
MOIHO/LNIVW
dIND3 OL.
e | wN WN wN WN VN_|viva DNIGVOINMOG| 3Na3WLINMOA | s |sier|elel | a1aid Nado oo _ 52802005
Tiva o
ONISN NNY Y.1va
SANVLS 340438 Q3 LVHEI V) viva
¢ |Aaua| amwnHiioH  |avann| ss3dvy fuadio] svminawdinb3 | onwoamoo | ze |eiei|ivei]| aimanado fooe  |szeoz00d]
sidoad SUOHIPUO) pIeld woned| umedxg  |poyisy] siuewwio) - snjels snels ‘i jewi} | ewr) | peisel ealy | eidoed | eiea
J0 "ON Layl0=poulen] ¥oe1l {euonesedo jeuoyesedp  juopeing| daig | velg 1O "ON
OB smieig|snielg

d.LNOD 1-d 3719V.L

D-9




-

Tva TTTTTTTTT T
1vO DNISN NNY V.Lva
340438 G3LvHEvD viva
€ _|AMQ] GWNNHILOH |4vaNN| S3dvi  [SINOO| SYMINJWdINOI | ©NiLo3TI00 | o2 |ogsifovvi| aiaid Nado Jooe  [ezeozoog
, v , _ MOIHO/LNIVW : :
NNH 1X3N diND3 oL
€ VN VN VN VN VN HO4 ONIdvd3dd W|D|n_|m|E|_P|ZI>PO|A.u 4] Ovvi | 0EPL | A13id NIJO O@.ﬂlllmwlwm_NlOMvN
MOIHO/LNIVI
dinb3 oL
e | wN WN wN WN vN_|viva oNIavOINMOa) ana IWiNMOa | 01 |oevt |oevt | aiaid N3do Jooe _ [ezsozood
t | VN N wN N VN vaud HONMIVIWE | 0L [0zvi|0tvi| G131 N3O 00 _ (62802003
Tve
YO ONISN NNY Y.LV
340439 3L VHE VO viva
€ {Ada| awnHaoH  Jdvann|  sa3dvi  [sanoo| Svm INIWAIND3 | ©NO3TI00 | 09 |owwk|oier]| @13 Nado fooe _Jezsozoog
MOIHO/LNIVIN
NNH 1X3N dINd3 OL
1] VN VN VN VN VN HO4 ONIHVd3Hd wlbln_lmls-l_._nZBOIn_ [1]8 0LEL ] 00EL | Q1314 NIdO onw. lelWlemvmomm
€ | WN wN N N VN HONN HONNYVILE | 0z |00Er|Ovel | a73id Nado [00°€ _ (82802003
MOIHO/LNIVA
dIND3 OL
e | wN wN wN YN ¥N_|v1va ONIGVOINMOG| 3N WIINMOA | o1 ovzi | oezt | @314 N3dO fooe 92802007
Tve
1v0 BNISN NNH VLVd
340438 G31vHEvD viva
€ | N | awnHioH Juvann|  s3dvi  [sanoo| svminawdinod | onwoaTioo | ge |oeei|szii| aiaid nado Jooe leesozood
MOINO/INIVIN
diNo3 OL
e | wN WN UN wN YN _|S3l4311ve aJONVHO] 3na ININMOA | st |szii|okis | anai Nado fooe  ezeozood
MOIRO/INIVIN
dINo3 oL
e | wN VN WN wN ¥N_|viva ONIGvOINMOG| 3na IWINMOG | 02 |orii| 0504 | @EId NadO fooe _ _[e2802003
Tva
vO DNISN NN V.LvQ
350438 G3LVHENYD viva
€ |AHa| GWNHUOH |uvanr] S3dvi  [SINOO| SYMINIWAINDI | ONIOATIOO | 05 |osor o000t | g Nado fooe --kww.wwmomm
. MOIHOILNIVI
NOH 1X3N dino3 01
e | wN wN WN wN VN_| HO4ONMvd3ud |anaawiNmoa| or |ooor| ose | a3 Nado fooe _ _lozeozoog
MOIHO/LNIVIN
diNd3 oL
e | wN wN VN wN vN |viva oniavoinmoa) anaawiinmoa| o | ose | ove | a1aiangdo fooe  ezsozood]
aidoad| SUOHIPUOY) ity weped] ueidx3  Jpoytaw] siuewwod - smelg sneig ‘unw |eung [euny | peise) eary | eidoed | ejeq
10 ON aui0=pouia | soe1L feuoneled jeuoperedo  |uoneing| doig | veig 100N
oes). _mesmmesm
d.INOD I-a d19dVvV.L

D-10



MWOIHI/INIVA S I
NNY 1X3N dinda oL
e | wN YN wN WN VN _| HOJONMvd3ud [3na3awinmoa| st |oizi|ssii| a1314 N3dO fooe (22802007
€t | VN wN WN VN WN HONM HONNWMV3EE | 0z |ssii]cett| a13id N3dO |00 _ 22802002
MOIHOILNIVA
diNd3 OL
e | N wN "N WN vN_|viva oNiavoiNmoal 3na 3NUNmOa | or  |sert|szii| aiaiinado fooe [zzeozoog
Tva
v DNISN NNH VLvVa
3HO438 A3LVHENVD viva
€ |AHO| QWNHIOH [HV3NIT| S3dvi [SINOO| SVMINGWAINDI | ONILO3TI0O0 | sy |szii|ovol| @i N3do fooe _ _[:2802007
MOIHO/INIVIA
NNH 1X3N dIND3 OL
e | wN wN WN WN VN | HO4ONIHVd3Hd | 3na3winmoad| oz |ovos |ozol | @131 Nado Jooe _ _|zzs0z00g
MOIHI/LNIV
dinoa oL
e | wn wN WN wN vN_|vivd ONIGYOINMOA| 3Na IWNMOG | 01 |0z04 {010t | @131 N3O Joo'e _ 2280200
Tive
VO ONISN NN Yiva
340438 Q31vHEIvO viva
€ |AHG| GQWNHAOH |dvaNM| S3dvl  [s3NOO| SYMINGWAIO3 | ©NIO3TI00 | ss |oior| sie | araia Nado Jooe  |z2802002
MOIHO/INIV
NNY 1X3N diNb3 oL
e | wN wN WN WN vN | HOdONIvVdIud | 3naIwiinmoa| or | sie | sos | @13 Nado Jooe  |iz80z00g]
€ | VN wN wN WN wN YEE] HONNIV3WS | S | 506 | 006 | a131d N3O Jo0'€ _ _[£2802003
MOIHO/LNIVIN
dinb3a oL
e | wn VN wN wN vN_|viva oniavoinmoa| ana 3witnmoa | st | 006 | sv8 | araia Nado Jooe |zes02002
Tive
VO ONISN NNH V.1va
3HO438 Q31VHENVD) viva
€ [Ada| QWNHAOH [dvann] s3dvi  [s3NOO| SVMIN3WdINO3 | ©NILO3TI00 | o. | sv | 622 | 1314 NadO fooe  |22802007
SNOILVE3d34d
INaNdINO3
/ SNOILVHIJO dois
e | N YN wN WN vN | Auvadoidvis | ‘wuvisAuva | ez | ez | ooz | @13 Nado Jooe |zz802002
NMmOQXv3ws | R
ININDIND3
/SNOILYHIdO do1s
e | wn wN VN WN wN A7IVa 40 aN3 ‘wvisAwva | or |ozer|oi9t| @i Nado fooe _ _[ezsoz00g
MOIHI/INIVA
diND3 OL
g | wn wN wN wN vN |viva oNigvonmoal anaawinmoa | oz Joiet |ossi | a13id nado jooe  ezsoeooz
Jeidosd] suonipuo) pieid wejeg] umedxg |poweny]| swewwos - snelg snjels ‘uw [ewy) [euny | peiss) wely | sidoed | eieq
10 'ON Lisyi0=pouiep| soery feuonesedo jeuogeiedg  |uoneing| doig | veig 10 'ON
NoesL sneis|sniels)

d.ILNOD 1-a 9'19v.l

D-11



SNOlve3d3dd | R B 1
ININdIND3
/ SNOILYd3dO d0Ois
14 YN VN VN VN VN Allvad 30 1HV1S .“._u.mwm.w. Alva SL S18 | 004 | d713id N340 j00'y _ _|82802003]
NMOOMv3HE | N T
AININDIND3
/ SNOLLYH3dO d01s
€ YN VN VN WN VN ATVA JO AN3 “._..mwww. Alva 0F | 0291 {0191 | @13i1d NIdO 00't _ |£2802002
MNOJHO/INIVIN
dind3 ol
€ VN VN VN YN VN [v1vd DNIGVOINMOQJ] 3Na 3WILNMOd 9 0191 | v09i | 07314 N3dO {00 _ _ 22802007
Sd9
HLIM 31VYOINNWWNOO
Ol 3gniv4 viva
€ | Add AINNH/LOH  |UVaNIY  S3dvi  [SINOD| H3idv 1HvisS3d _ONILDITI0D. ¥e | v08i|0vSL| a1314 N3O joo'e /2802002
3dnTivy
SNOLLYOINNAWOD | INJWJIND3 OL
€ | AHa QINNH/LOH VN VN YN SdD 3ANa 3WILNMOd S OvSi | 5€51 | @131 N3dO |00°'€ _ _[£2802009
Tivd
YO ONISN NNY Y1va
340438 a31vd8ivo viva
€ | AdHa QIWNH/LOH  |[HV3NIY] S3dvl [S3INOJ} SVM IN3WJIND3 _ONILO3TI00_ S€ | 9eS1]10051| d1314 N3dO j00€ _ 42802007
HOIFHO/LNIVIN
NNY IX3IN diND3 OL
€ | AHa QINNH/LOH VN VN VN HOd ONIHVd3dd | 3NA 3WILINMOA] 01 | 00SH | 0SvH | 1314 N3dO 00'€ _ _|4c80200
MO3IHO/LNIVIN
dinb3 oL
€ | AHQ QIWNH/LOH VN VYN vN |viva oniavoInmoal INAINILINMOA| OF [0Skl Obvl| 1314 NIJO 00 _ £280200¢]
Tvg
VO ONISN NNY Yiva
340439 a31vHaivd, viva
€ | AHA AINNH/LOH  [HV3NIT S3dVL  [S3NOD| SVYM IN3WJINO3 _ONILD3TI00 09 |Ovbi|OVEL| 01314 NIdO j00'E _ _|£2802002
HOIHI/INIVA
NNY LX3N dind3 OL
€ YN YN YN VYN ¥N HOJ ONIdvVd3dd | 3NG 3WILINMOQ] 02 | otel | Ozel | a131d N3dO 00€ _ 42802005
HOIHI/LNIVIN
dind3a oL
€ VYN WN VN WN YN _|v.iva ONIQVOINMOQ] 3NA 3NIINMOA | 02 | 0zl | 00E} | a1 N3dO jooe _ _1£280200Y
Tive
VO ONISN NNH viva
340439 @3LvH8lIvO viva
€ | AHa AQINNH/LOH HY3INI} S3dVL |SINOD] SVM LN3WJINOD3 ONILO3TIO0 0S 00€L | 0L21 | AT1314 N3dO j00°€ 22802003
a|doad SUORIPUOY) PIBld walled| uedx3 |poyleiy| sSiuswwo) - snjelg snjelg u | awyy |suny | pejsej easy | eidoag| eleqg
jo ‘ON bayio=powiep| oeil |euoneiado leuogesedQ  juoneingl doig | uels JO'ON
¥oeip _ma.aw_m:_ﬂm

d.LNOO I-a 918Vl

D-12




MOIH/INIVW R ]
dIND3 OL
v | N VN VN VN ¥N_|viva oniavoINmoal 3naawiiNmoa | st |oost|svri | aiaid Nado Joor _|szsozooe
Tiva
VO DNISN NAH V1va
JYO438 Q3LvHaIVD| viva
v |13M]| QIUNIVNIVE [dvaNI]  S3dvi  [s3NOO| SYM INIWAIND3 | ONIOFTI00 | s9 fsvvi|ovel| ataia N3do Joor _[szsozoog
SOIHO/LNIVI
NNH 1X3N diNb3 oL
v j1am| aauwrvnive | wn WN VN | HOJONVd3ud | 3ng3WINMOG| 01 [ovel |oset| a3 Nado Joor [s2soz007
AH3LLvE M3N
Q33N/H3IA3I038 | MOIHO/LNIVN
olavy 3sva dIND3 OL
v | wN VN WN wN VN_| 40 503HO 3NLLNOY | 3na 3wWiLNMOa [ s9 foeet[sezt | a1aid N3do foor [sesozooe
SMO3HO/LNIVIA 7
S3a¥3Llve diNo3 OL
v | wN wN YN WN YN Q3IDNVHO 3NAIWINMOA | 01 |szzi|sizi| a1aid Nado Joow [sesozoog
Tiva
VO DNISN NNH V.1vd
340238 Q3LVHENvO viva
v_|13m| cauwrvNive |uvanrn|  s3dve  [S3NOD| SYMINGWMINDI | ONIOITIOO | 09 fsizr|siii| @134 Nado Joor ezaczo0g
MOIHO/INIVI
NNk 1X3N diND3 OL
v | wN YN YN wN YN | HOJONMvVdIHd | 3na3ININMOA| st |siiioors]| @34 NadO Joor _ 82802002
MOIHO/INIVIA
dinb3 OL
v | wN VN VN wN vN_|viva onavoinmoal ana awinmoa | ot | ookt fosos | @1aid Nado ooy _ lszsozoog
Tiva
VO ONISN NNH VivQ
340439 Q3L VHENVYD viva
v_|13m| cauwvnive Juvann| saxvis sIN0O| SVMINGWGINGS | ©NILO3TI0O | 08 fosol| ose | ataid N3dO Jooy _ _|sz802007
NOIHO/INIVIA
NAY 1X3N diND3 OL
v | N VN wN VN VN | HodoNvVd3ud |3naawiNmoa| s | ose | sve | a1aid Nado Jooy _ _|szsozooz
v |13M| QILWIUNIVE | VN WN WN AVI3GNIVE | 3nSSIU3HIVAM| SI | ov6 | 086 | 1314 N3O J00w _ _[62802002
SO3HO/LNIVI
dIND3 OL .
v | wN VN N wN VN_|v.va ONIGvOINMOa] 3na INLINMOa | ok | 0es | 026 | 01314 N3O fooy _ |szsozoog
TIva
V0 DNISN NNH V1V
340438 Q3LvVHEVO viva
v |13m] aauwrvNivd Javann]  s3dvi  |sanoo| syminawdinba | onwoaioo | se | oze | sis | avaianado ooy [sesozooe
Ioidoed SUOHIPUO) pield weped] ueidxa |pouylsw| siuewwos - snjeis SniBlS ‘uw | ewy [ewiy | peise] Basy | eydosd | ereq
10 'ON Layio=pouien| oei| |euonesedo feuoneiedpy  Juopeinq| doig | veis jo 'ON
yoeil snjejgisniels

d.LNOD 1-ad714v.l

D-13




MOIHO/INIVW TTTTTTTTT
NNY iIX3aN dinD3 O1
14 VN VN VN VN VN HO4 ONIHVd3dd | 3NA INLINMOA| O | 0sel | ovel| a13id N3dOo 00" _ 62802007
14 VYN VN VN VN VN HONNT HONNIMVYAWE | 0L |ov2l]oezt| a131d N3dO 00y _ _|6280200
AOIHO/INIVW
dind3 oL
14 YN QINNH/LOH VN VN VN |S31H31Lv8 QIDONYHO) 3NA INLLNMOC SI J0EZL|SI2t| 1314 NadO oo-. v _ _|62802003
DNILS31 a3NNS3H
/NNY Y1vQa
G3aLINIV3ZvH 340439 g31vHa1vO viva
v 113M 2 Nivd HV3NITY  S3ANVLS [SINOJ} SVYM IN3WJIND3I _ONILO3TI00 S¢_jSier}josii] ai3idNadO jooy 62802003
MNOIFHO/LNIVIN .
MO3HO dind3 oL
14 VN VN VN VN VN V.ivad INFNGIND3 | 3Na IWILINMOQ 0c |0Sii]OEil| 1314 N3dO 00y _ _l62802004
Tiva
VO DNISN NNY viva
Q3aLNKIV3IZVH 340438 a31vdaivO viva .
v | 43M B Nivd WvaN]  S3MVLIS |SANOD| SYM INWAIND3 _ONILO3TI00 Oy |O€LL | 0S0L| a13id N3dO 00y _ 62802009
MNOIHO/LNIVIN
a3avoiNmoa dind3 oL
14 VYN YN VN VN YN SYM V1va ON w.:uonmu_z.:nzgnwo 02 ]0S0lL}0e0l| Q1314 N3dO ooy 62802003
Tve
VO ONISN NNY Yiva
Q3LInIV3zZvH 340439 g31vdaivo viva
v | 13m 2 Nivd HVY3NIT S3NVIS [SINOJ| SVM INIWJIND3I _ONILO3TI00. S9__|oeol S§26 | 1314 N3do 00’y 162802003
MOIHO/LNIVIN
aaavoinmoa dinD3 01
14 VN VN VN VN VN SYM V1va ON m..:m_um.m.‘._.ngnwa St umwm 016 | d13id N3dO o0y me.@N-o.om
a3HIvd3Y ‘13ovHEa ECR £l
3SvE MOA 1T3IHM | ININDINDA OL
|4 YN VN VN VN VN | NOMOVHD SS3HLS | 3NA INILNMOA | 09 | 016 | 018 | 01314 N3JO 00'v _ _|6280200d4
Tiva
"TvO DNISN NNY V.1va
340439 Q31vdaIvo viva
¥ j13M| GILINIY/NIVH [HY3NITYE SIXMVLS  [SINOD] SYM LNINJIND3 JONILO3TIO0 | oF_ | oi8 | 008 | A13id NIdO 00y 16280200
SNOILYHVYd3dd
1N3NdIND3
/ SNOLLYH3dO 4018
14 VN VYN VN VN VN ATVQ O LYVIS .cumné.m Aliva 09 008 | 004 | Q1314 N3dO 00y _ 162802002
NMOOXV3U8
1NINDIND3
/ SNOILYH3dO dO1Ss
14 YN YN VN VN VN ATVQ 40 AN3 ‘14V.1S Aliva S1 ]S1S1100SL ] a131d N3dO [00'y 828020(
|doad SUOHIPUO) pPlel4 weped ueidx3  [poyle| Sluswwo?) - snjeig snjels ‘uu | sung [awit | pejsef eaiy | aidoad | eleg
JO'ON Llayi0=pouie| xoe1j jeuopesado |euoneradO uoneing} dois | ueig 10 "ON
Noelt _mESw_wBEm

d.LNOD 1I-d919VL

D-14




Tve TTEETmTTT TTTTTTTTTY
w0 ONISN NN Y1vd
360439 A3LYHEVD) viva
v | 13M |OIUWONNAYITOMYANT]  S3dvl  |SINOD| SYMINIWINDI | ONILO3TIOO0 | 09 |ssii|ssol| ai31d N3do Joow  _|0e802003
HOIHO/INIVIA
. NNY 1X3N dind3 oL .
v | wN WN WN WN YN | HOdoNEvdIud [3naawiNmoa | st |ssoi|ovol | aiEid N3dO Joo  _|0e802003
Aa3aYOINMOa MOIHO/INIVA
SVYM V.LV3 ON dinD3 OL
v | wn wN wN WN VN_[/503H0 INIWJIND3 | 3Na INNMOA | st |ovoL | 5204 | @131 N3dO jooy _ 0802009
Tve
v ONISN NNY Y.Lva
340438 A31VHEI VD viva
v | 13M [a3UWINNGYIIOMVANIY]  S3dv  |SINOO| SYMINJWDINDI | ONILOATI0O0 | 09 fseoi] s26 | @131d N3dO Joo  _loesozood
SNOILVHVd3td
INIWdIND3
/SNOILYHIdO do1s
v | wN wN wN WN vN | Auvadoidvis | ‘wwvisAmuva | svi | 26 | 0oz | @134 N3dO fooy _ _oes0z00d
NMOGYVIHUE TTTTTTTTT A ]
IN3WdIND3
/ SNOILVHIJO dOLS
v | wN wN WN wN WN A7IVa 40 aN3 ‘uvisATva [ or |oozt|osel| amiaNado foov 62802003
MOIHO/INIVA
dIND3 OL
v | wn wN wN WN vN_|viva oNiavoinmoal 3na awiNmoa | o1 [osor [oret | a13id Nado foor  _[62802003
Tiva
D DNISN NNY Y.LVQ
Q3aLIWIVIZVH 340438 a3LVHENVD viva
v |13m B NIvY HVINT|  S3dvi  [SINOO| SYMINIWJINDI | ONILO3TIOO | 09 |ovolfovst| a13id N3dO jooy _ _[62802002
HOIHO/INIVA
a3avoINmMoa dino3 Ot .
v | wN wN WN WN WN v1iva ON ana3awiiNmoa | s [ovsi|sost| a1Eid Nado joor  _|62802003
Tiva
1vO DNISN NNY Y1va
Q3LINIVAZVH 3HO438 Q31VHEIYO viva
v [13m B NIve WvINT|  S3dvi  [S3NOO| SYMINIWdINOI | ©NILO3TI00 | 09 |sosi|sovi| @131d N3O ooy 62802002
MO3HO/LNIVIN
Q3avOINMOa diN03 OL
v | WN WN WN WN WN SYM V.1vQ ON INA IWLNMOa | s1 | sovi | osel | 1314 N3O fooy _ _ |62802009
algo M3aN 40
1HYLS / NNH 3HO438
Q3ALINITVIZVH Qa3avOINMOa viva
v [13m 2 Nivy wvanil  s3advl  |sanoo| svminawdinoa | onio3Ti00 | o9 |oset|oszi| @131 Nado Jooy  [eze0z00z
oidoeg SuoRpuoY pield weped| wumidxa  |pouisw| siuswwod - snjgls snjelg ‘uj | ewi) |ewi) | pejse) eeiy | eidoag | ereq
Jo "ON Lleyio=pouiewy| oril jeuonesado feuojeiedg  |uoneing| doig | veig O 'ON
Noes| snjeigisniels
d.INOD 1-ag14dv.l
r 18 4 .

D-15




HOFHI/INIVW TTTTTTTTT
diNo3 oL
e | wN wN WN wN VN_[S3I311vE GIONVHO 3NA WLLNMOA | O¢ | 026 | 016 | @1313N3dO oo __|1£802002
MOIHO/LNIVI
diND3 OL
e | N wN WN WN VN _|v1va oNiavoinmoa) 3na annmoa | ob | oie | 006 | a3ianNado Jooe [1e80z003
Tiva
w0 DNISN NNH Y.1va
340438 G3LvHavD viva
€__| AHO |O3LIWINNVITOJHVINNY  S3dvi  [SINOO| SYMINIWGINDI | ©ONIO3TIOO | o5 | 006 | 018 | aTaianado Jooe _[iesoz00g
 SNOILVHVd3td
IN3WdIno3
/ SNOILVH3dO dois
e | wn wN wN WN VN | AWa4oidvis | ‘ubvisAuva | oz | oie | ooz | g13idNado Jooe __|ies0zood
NMoaMv3ws | T T rTTTTT i
ANININD3
/ SNOILYH3dO dolis
v | wN WN wN WN wN ATIVa 40 GN3 ‘uvisAwva | sz [svsifozsi| 1314 Nado Joow  _Joes0zoog
MOIHO/LNIVW
diND3 oL
v | wN WN WN WN VN _|v1va ONIGYOINMOG) 3na aninmoa | oz fozst [oost | avatd Nado joor  _Joesozood
v1va 1SO1 '3an1iva
*dINO3 01 3INASSYd
ANOD3S/Q31VHENYD viva
v | 13mloauwnnoavatoluvann]  sadvi  fsanoo| | INawdinoa oNILO3T00 | 69 |oosijisel | 13 N3dO foow _ _oes02002
MOIHO/LNIVIA 1
NNH LX3N diND3 oL L
v | wn VN wN WN VN | HO49Nbvd3ud |anaanunmoa| o9 fiser[sver| avaidnado Joor | Joesozood
AXOd3 HLIM
Q3uivdad/aaoved|  3unTivd
3SVE ASSV 3NOA | INIWdIND3 OL
v | wN WN wN WN VN_| 153HM30IS 1431 | 3NAININMOG | £ |svelfeeet| aTa1d Nado foow  _foesozood]
SMOIHO/LNIVA
dIND3 OL L
vy | wn VN WN WN YN _|vivaoniavoinmoa) 3naannmoa | et feeet fseer | @314 Nado Joor  Joesozood
Tiva
Y0 ONISN NN V.vd
L 340438 Q3LVHEVD viva
v |13M|QILNTINOVMYITOlVINIY  S3dvL  [S3NOO| SVMUNIWMINDI | ONLLOITIO | 09 |szel|szet| 013 N3do Joow  _foes0z00z
MOIHO/LNIVIY
dinb3 oL
v | WN YN wN WN YN_[s3l4311ve 3ONVHOl 3nd 3nNMOa | o1 |seet|siet| a13ia Nado Jooy  _joesozood
MOIHOI/LNIVIV
dinb3 oL
v | wn WN wN WN vN_|viva onigvoinmoa] 3naaniinmoa | oz | siei|ssii| aiaianado loor  loesozooz
idosg] _ suonipuod pieid wened| umdxa  |powieN| swuewwod - smels smels ‘U | ewi] |ewil | peise) ealy | eidoeg|  ereq
J0 'ON hayio=pouisp] Noeiy feuonesadp jeuoneiadg  juoneing| dois | veig 0 'ON
woel) _masm_ma%

d.INOD 1-a 9149Vv.L

D-16




SNOILVHvdadd | Tttt T
INIWAIND3
/ SNOILYHIJO do1s
e | wn VN wN WN VN | Auvadoimvis | ‘uwvisAmva | 09 | oos | ooz | @131 N3do Jooe 10602003
NMOQMvawg | TR
INIWJIND3
/SNOILYH3dO dO1S .
e | wn YN wN WN wN ATIVG 40 aN3 /yvisAva | 0z |oest | oi9t | 41314 N3O Joo's _|i€802003
MOIHO/LNIV
diN03 OL
e | wN wN wN WN YN_|viva ONIGYOINMOG| 3NQ IWIINMOT | 04 foiet| 009t | a131d N3O Joo'e _|1€802003
Tva
¥ DNISN NNH V1va
340438 Q3LVHaYD viva
€ | AYG [O3LWINNAVITOMVINIY S3NVLS [SINOO| SVMUNIWGINDI | ONIO3TI00 | 09 |ooot| 0ost | 01314 N3O foo'e _|1€802003
MOIHO/INIVI
NNY 1X3N dind3 OL
e | wN wN wN wN VN | HOJONIbVd3ud | 3na3wiNmoa| or  |oost| osvi | a1aid N3O fooe |1€802003
MHOIHO/LNIVIA
dINO3 OL
e | wNn wN WN WN VN_|viva oNigvoINmoal ana IwiNmoa | or  fosvi | ovvt | 0131 N3dO Jooe _[1e802003
Tve
v ONISA NNH Y1Va
3HO438 a31vHavo viva
€ | AYO |3UWINNVEYITOJIVIND]  S3dve  [S3NOO| SYMINIWdINDI | ©NIL03TI00 | oz [ovwi | oeel | anaid Nado fooe _|resozood
MOIRD/INIVA
NNY 1X3N diNb3 oL
e | N wN wN WN YN | HO4ONiHvd3ud |3na3winmod | or foeet | ozet | anFid Nado Jooe |ies0z00g
MOIHO/LNIVA
dino3 oL
e | wn WN WN wN VN_|vivd ONIGVOINMOA| 3na3WNMOa | st |oees | soet | 1314 N3O Jooe _|1esoz00g
V3HV 3ONITIVHO
3ON34 S3ANTONI
/NNH V1va 350438 viva
€ | AHQ |G3LIWINN/AYEI0| HY3N | S3dve  [S3NOO| a3iveBNYO diND3 | ONILOITI0 | 09 |soel | sozt | @131 N3dO Joos _[1€802002
MOIHO/INIVA
NNH 1X3aN dind3 OL
e | wn VN WN WN vN | dodoNidvd3ud | 3naawinmoa | sy |soes| ozii | ai3id N3do fooe _{iesozood]
€ | WN N WN VN wN Mvaus HONQVMVIHE | 0z |oekk] 00vk | 01314 N3O J00€ _ [1€802003
MOTHO/ANIVA
dind3 oL
e | N wN wN WN VN _|viva ONIGVOINMOG| 3N IWIINMOA | s | oot | svor | 1314 N3dO fooe _|1es0z00g
viva
¢ | Aua joauwiinnavaioluvan]  sadve  |sanoo) ONILO3TI00 | 98 |svoi| oze | a4 Nado |ooe  |ies0z003
Jeidoay Suolpuo) pieid woned| umeidxg  [pouyisy| swewwoy - snjeig snjejg uw Jewny | ewyy | peissl eesy jejdoad]| ereg
JO "ON LaWlO=poyiaiN| oes| |euoyeiedo jeuoyesedp  juoneinq| doig | veIg 10 "'ON
LY smers| smeis
d.INOD I-a91d9v.LlL
r S 4 .

D-17



4 4
NOLLVLS TTTTTY 1T 1T TRy
35vE XOIHO
/ d34d LN3WdIND3
1 SNOILYH3dO dols
z | wN VN ¥N wN vN | AUvad01dvis | ‘ibvisATiva | s9 | soe | 008 |a131d4 N3dOJooT  [e0602003
NMOOMv3HsE | 0T R B
INWdIND3
/ SNOILVH3dO dois
e | wN wN VN wN vN | Auvadoana | ‘wvisAva | or | osei |ovelanaid Nadojooe  |1060200g
MOTFHO/INIVA
viva dIND3 oL
e | wn wN vN WN vN_| onavonmoa |anaawinmoa| s | over |seer favaid nadoloos  fiosozooz
viva
1S0138N1dvo3H viva
€ [13m| aauwrunivy fuvann| s3dvi  |saNoo| /SSvdaN0O3s | oNO3TI00 | 09 | ses |sezt |avaid Nadojoos 10602002
MOIRI/LNIVIN
samaLLVE dIND3 OL
¢ |1am| azpwvnve | wn WN WN Q39NVHO  |3na3awinmoa| sz | seer |oizs {aiaid Nadoloos  {10602007
€ | YN VN VN VN WN vaHd HONAMVIHE| S | izt [0zt [aaid N3dojooe  _ 0802007
V3dV 3ONITWVHO
30N34
Q3LIWIVAZVH / QALVHENVD viva
e |13m B NIvY dv3NM|  S3dve  |S3NOO| IN3WJIND3 | ONILOITIOD | 09 | sozi |soit|araid Nadojooe 10602002
MOIHO/INIVIN
NNY 1X3N dInd3 oL
e | wN WN VN wN VN_| HOJ ONIHVd3Hd |3na3wiinmoa| st | sous fosol [araid Nadojoos 1002007
MOFHO/INIVIN
viva dIND3 OL
e | N wN wN wN VN | ONIGVOINMOO |3na3WitNmoa| o+ | 0sor |ovos javaid Nadojooe  f10602002
TIvE VO BNISN
NNY ¥1va 340438
Q3LIWIYIZVH Q3aLveanvd viva
g |1am B NIVH HvaNI|  S3dvi  |S3NOD| SYM INJWMINO3 | ONILD3TIOD | 09 | ovol | ove |a1aid Nadofooe  |10602003
MOIHO/LNIVIN
NNY IX3N dINO3 OL
e | wn wN WN wN VN_| HO4 ONIHVdIYd |3na3winmoa) oz | ove | 026 |aiaia Nadolooe__ 10s0zo0
MOIHO/INIY
ani viva dIND3 OL
¢ |iHON wN WN WN YN | ONIGVOINMOO |3na3witNmoa) o0z | oes | 006 ja1ald N3dojooe  [10602002
V34V 3ONITIVHO
73AVHD S3ANTONI
Q3LWIVAZVH NNH / G31VHENYO viva
e [13m 8 NIvH uvann| saxvis |sanoo| svm iNawdino3 | onio3Tioo | 09 | oos | oos a3 nadojooe |iosozooz
aidoegd SUONIPUO) peld wened| uedxg  |poyien] siewwo) - sniejg snjelg ‘uw | euny [euny | peisey eery | eidosd | eieq
10 'ON 1eyi0=pouien| NoeiL teuonesedo feuoneiadg  |uoneing| doig | ueEis 10 "ON
soes) smielg |smeig

d.INOD I-a 9'1dvyL

D-18




NMOaXV3Hg
AINININD3A TVNI4
/ SNOILVH3dO
2 VYN YN YN VN YN ONILS3L H0 N3 INOILYVZINEOW3a] SOl 0021 jS101 VN 00'C _ [20602003
MOIFHO/LNIVN
viva dind3 OL
2 VN VN VN VN VN ONIGVOINMOG | 3Na IWILNMOa Sl S101 | 000! [@131d N3dOjo02 0602003
1vE YO ONISN
NNY v.1va 3404389
a3lvdaIvo viva
C | AHQ |[A3LININN/AFVYITOJHVANITY  S3dV.L  |SINOD| SYM INIWGINDA | DNILOIT0D SS 0001 } S06 {01314 N3dOj00C [20602003
laidoad| SUOHIPUOD Pial4 waned uleidxg  |poylep| siuswwo) - snjeig snjejg ‘uiw owy) |euwry | peise) eery |oidoed] eleg
jo 'ON 18YiO=poyIs| oeiL {euoneiadp teuonesedp uopeng | doig | veis jo 'ON
Noel) sniglg [snielg
dJINOD I-d91dV.L
rd 4

(Page D-20 Blank)

D-19




APPENDIX E. REFERENCES

1. Standardized UXO Technology Demonstration Site Handbook, DTC Project
No. 8-C0O-160-000-473, Report No. ATC-8349, March 2002.

2. Data Sumrhary, UXO Standardized Test Site: APG Soils Description, May 2002.
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APPENDIX F. ABBREVIATIONS

" AEC = U.S. Army Environmental Center
APG = Aberdeen Proving Ground
ATC = U.S. Army Aberdeen Test Center
ERDC = U.S. Army Edgewood Research, Development and Engineering Center
ESTCP = Environmental Security Technology Certification Program
EQT = Army Environmental Quality Technology Program
GPS = Global Positioning System
GX = Geosoft executable
QC = quality control
ROC = receiver-operating characteristic
RTK = real time kinematic
SERDP = Strategic Environmental Research and Development Program
UXO = unexploded ordnance
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